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A New Tool Grinder. 


We present herewith engravings showing 
the construction of a new tool grinder, in 
designing which the effort has been made to 
overcome all the objections which have been 
found both to the time-honored grindstone, 
and its most recent competitor, the emery 
wheel tool grinder. The designers and build- 
ers of the machine have had much experi- 
ence with grinding machinery in an estab- 
lishment where it is made a specialty. How 
well they have succeeded in their effort to 
produce a machine in every way satisfactory 
for machine shop and other tool grinding, 
we leave for our readers to judge after read- 
ing the following description, which will be 
made clearer by reference to the accompany- 
ing detail view. 

Ags will be perceived, the base of the ma- 
chine is a rectangular column so arranged as 
to have plenty of bearing upon the floor: to 
give it steadiness, and yet be out of the way 
of the operator in using the machine. At 
the top of this column is mounted the arbor, 
which runs in boxes that have special devices 
for lubrication, by which a quantity of oil 
can be put into them, and it will be continu- 
ously fed to the journal by felt wicks, and 
there are chambers so formed that all grit 
* and sediment is left at the bottom. A wheel 
is carried at each end of the spindle, and 
things are so.arranged that a wheel may be 
removed from or put on the spindle with 

rouble, and without disturbing the 


spindle or boxes. The wheels may be alike 
or of different grades, or one, or both of 


them may be grindstones, if preferred ; the 
makers of the machine furnishing when de- 
sired imported ‘‘free grit.” grindstones, which 
ean be run at the same speed as emery 
wheels, cost about one-fifth as much, and in 
use have proven very efficient and satisfac- 
tory. Emery wheels are also furnished, which 
are specially designed for such work as is done 
on this machine, and are preferred by many. 

The front of the water pan is in the form 
of two semi-circles, as shown, so that, no mat- 
ter where the operator stands, he will be at 
the same distance from the wheel—a feature 
which will be appreciated, we think, by 
those who have had experience with such 
machines. There are guards, which effectu- 
ally prevent the throwing of water about 
the machine, or upon neighboring machinery, 
these guards being adjustable to the wheels, 
and held in position by bronze bolts, so that 
there is no trouble from rust when they are to 
bemoved. Uponthe restis pivoted the guard 
O, which is counterbalanced, so that when 
not in use it rises above the rest; but when 
the tool is placed upon the guard at p it de- 
scends until the tool bears upon the rest, in 
either position doing much to prevent throw- 
ing of water, while at the same time it also 
prevents sudden gouging into the wheel, for 
the reason that the operator cannot force the 
tool suddenly against the wheel, because he 
must first place it upon the guard and force 
it down to the top of the rest, this act 
bringing the tool so near the wheel as to 
make sudden gouging difficult, if not im- 
possible, 

Special provision is made for keeping the 
wheels true, and in the best possible condi- 
tion for effective work, by the truing device 
seen attached to the wheel guard above the 
rest, 


arbor in bronze bearings, so designed as to 
be easily and cheaply replaced when worn, 
and intended to be used in keeping the 
wheel from getting out of truth rather 


each day, the wheels are never perceptibly 
out of true, and great economy results from 
such practice, since very little of the wheel 
is consumed in truing up, and deep gouging 
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than in truing it after it has been trued up 
at the time it is mounted upon the arbor. 
It is brought into contact with the wheel 


This consists of a threaded roll of | by turning the small hand-wheel /, and, by 


steel running upon a hardened and ground! being kept in light contact for a few minutes 


is entirely prevented. The surface G is of 
chilled iron, and is held to the stone by 
gravity only, so that it does not bear hard 
upon it. 


other devices of that nature are made use of, 
yet the supply is under perfect control by 
the operator, and may be graduated from a 
merely moist wheel toa flood of water, by 
simply turning the hand-wheel B, which, as 
will be seen, is on a screw, which bears upon 
one end of a lever, which is fulcrumed as 
shown, and supports the front end of the 
tank A, the other end being pivoted at the 
back, as shown. When the machine is first 
started the tank or trough A is raised to its 
highest position, after which the wheels are 
started, and while they are running, water 
is poured into the pans in front, until it ap- 
pears at the point C, the object being to fill 
the outer tank, but not the smaller one. 
Then by lowering the inner trough, by turn- 
ing the screw B, water enters this trough, 
and the wheel is flooded. The supply is 
then reduced to suit the operator by adjust- 
ing the screw. It is not intended to shut off 
the water supply after using the wheel, but 
rather to let this be constant, so that the 
wheels may always be thoroughly and uni- 
formly wetted. It is also recommended that 
the wheel be left running all the time. The 
water is of .course carried to the outside of 
the wheel by centrifugal*force, and is col- 
lected in the upper wheel guard, G being 
the water guide by which it is uniformly dis- 
tributed over the surface of the wheel just 
above the point at which the grinding is 
done. It is balanced so that it will hang in 
what is thought to be its best position for 
ordinary conditions, but can be clamped in ~ 
any desired position by the thumb-screw JZ. 
The water passes through the passage L, 
which should be kept clear. Water is also 
collected at each side of the guard, and is 
delivered to the sides of the wheel by the 
tubes V. It is found that a small amount of 
soda in the water not only prevents rust, 
but also improves the cutting qualities of the 
wheels. 

The wheel spindle is of crucible steel, | 
ground accurately to size with collars turned 
all over, to insure exact balance, and has bear- 
ings 24 inches diameter, 8 inches long. The 
wheels are 24 inches diameter, 14-inch face, 
and are 254 inches apart. The cone pulley 
is for a 4-inch belt, one step being 7 inches 
diameter, the other 8. 

The makers insist that the proper speed 
of the wheel is of the greatest importance, 
and that the countershaft (which is furnished 
with the machine) should therefore be run 
not less than 300 revolutions, nor more than 
310. 

The builders are the Leland, Faulconer & 
Norton Co., Detroit, Mich. 

Sek a 
An Industrial University. 


By Pror. JoHN E. SwEeEr. 
entire 5 = 
Constant applications, at the rate of from 
one to a half dozen a day, from bright young 
men, begging for opportunities to learn the 
machinist or foundry trade, compel me to 
think of the worn-out subject of the appren- 
ticeship system, and the many times worn-out 


| discussions upon it. Although not unmindfnl 


of the oft-repeated assertion that no student 
or apprentice can learn a trade at school, and 
being so thoroughly convinced that such a 
conclusion is wrong, and that it not only can 
be done, but done better in the same time 
than has ever been done, even in the best of 


For a water supply no pumps, valves or! places, the country machine shop, the writer 
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is impelled to revive the subject in an ag- 
gressive manner. 

To insure a fair understanding of the fol- 
lowing suggestions, it may be well to em- 
phasize the fact that, for every mechanical 
engineer thoroughiy employed, there must 
be from ten to one hundred workmen, in- 
cluding draftsmen, blacksmiths, foundry- 
men and machinists, and no matter what, or 
how extended, or thoroughly technical their 
education may be, while they are executing the 
work designed and planned by the engineer, 
they are workmen. And it is well, too, to take 
into consideration the fact that while there are 
men, and plenty of them, whose highest am- 
bition it is to have a thoroughly classica] edu- 
cation, there are other men, and plenty of 
them, whose highest ambition is to be thor- 
ough workmen of some special kind. Which 
may be the higher ambition of the two, few 
ever stop to think; quite likely this genera- 
tion would be nearly unanimous one way, 
and possibly the next generation (measuring 
the difference between the man who strives 
for a selfish aim and the one who works to 
improve things for the public good) be 
equally unanimous the other way. Be that 
as it may, workmen there certainly must be 
so long as industries go on as at present. So 
long as we inhabit the temperate zone people 
must have houses and clothing, furniture 
and machinery, and whatever else may be 
done, there must be masons and carpen- 
ters, tailors and shoemakers, cabinet makers 
and machinists, and we can never have these 
without they have first been apprentices 
somewhere, as trades can never be acquired 
in any possible way except by years of direct 
and prolonged application in the use of tools, 
directed by constant and inquisitive thought. 
Proprietors of engineering establishments, 
machine shops and manufacturing industries 
are largely indisposed toward the old ap- 
prentice system. Binding out their sons for 
a term of years is not an agreeable thing to 
contemplate for most parents, and the result 
is often bad for all concerned. The trades 
unions also, in many sections and industries, 
limit the number of apprentices to far below 
the number necessary to keep up the supply, 
and hamper those who are admitted, so the 
army.of our workmen, if this nation is to keep 
pace with others, must be recruited either 
from foreign countries or by some system of 
school education. As has been proven 
by the industrial school in New York, where 
good workmen are trained in the art of brick- 
laying, stone-cutting, plastering, plumbing, 
etc., the writer believes the same can be 
done equally well in the machinist and other 
trades, and offers the following hints as toa 
method of procedure. 

Hundreds will be ready to claim that the 
thing has been tried over and over with very 
indifferent success, or with no success at all. 
It is just here that will be found the great- 
est difference in opinion; for, according to 
the writer’s idea, the thing has never been 
tried, or at least not to a fair extent or in 
the right way. The trade schools are started 
as schools, conducted as schools, and aim to 
teach the use of tools, drawing, mechanics, 
the English language, mathematics, and 
many of them other things also. Our uni 
versities and colleges that have a mechanical 
course, and the technical institutes, are all 
schools with machine shop, foundry and 
laboratory attachments—al) quite right in 
their way, where the aim is the production 
of mechanical engineers; but to expect to 
have a school succeed in doing something 
except just what it is designed to do, is an 
unreasonable expectation. 

If a sufficienteendowment, not greater 
than has already been given in many places 
for a like purpose, was at hand, and the ob- 
jective point was to establish a school where 
an apprentice was to have an opportunity to 

‘learn the machinist’s trade, and nothing else, 
the natural way to proceed would be to build 
a machine shop—a good one, but in no way 
extravagant or particularly different from 
any good shop—and stock it with the regu- 
lar machine tools, preferably of the various 
makes and kinds, adapted to a great variety 
of work, from bolt and pipe cutting to the 
grinding and measuring machine. Adjoin- 
ing or in an adjacent building, have rooms 


for drafting, recitations, lectures, and a 
library, and, reversing the usual order, make 
these features attachments to the shop. 
Select men for teachers and instructors for 
the shop proper, whose sole qualifications are 
that they know how to do work, how to go 
to work to doa job, who are ready in re- 
sources and know the kinks in the trade, en- 
tirely regardless of wHtether they know how 
to design machinery, whether they know 
what makes a steam engine go, or whether 
they can read or write, except if a man 
knows how to read he may be better able to 
find out other people’s ways, and therefore 
be the better man for the place. Select for 
teachers in the drawing-rooms, class-rooms 
and lecture platform, men from the ranks, 
but never from the ranks of its own pupils. 
But shop, tools and men should all aim 
towards the objective point, educating young 
men to be good machinists (not engineers 
whose business it is to know how and why), 
but workmen who shall know how to do. 
In selecting the pupils, avoid all educational 
tests, selecting as would the manufacturer 
boys for apprentices by their ability and dis- 
position to work, and those who will take 
pride in their handicraft achievements. Let 
them understand that they keep their places 
by the result of their labor, and drop out 
those that fail, precisely as students are 
dropped from other schools, though not 
from any failure in their studies, but when 
they fail in their work. It is no more possi- 
ble to make a good workman out of an in- 
appropriate stock than it is anything else, 
animate or inanimate. 

Avoid the two great evils of the present 
schools and colleges, that is, the examination 
and diplomas. Advance each young man as 
fast as his ability and energy will take him, 
and as soon as a reasonable opening offers 
put the fellow best able to fill it in the place. 

In the course of training require eight 
hours a day, five and one-half days in a 
week, and at least fifty weeks in a year of 
faithful shop work; two hours a day, five 
days in the week, for study, recitations or 
drawing, and two hours each evening, five 
days in the week, for writing, lectures and 
study. In this four hours a day not only all 
can be taught that that class of men who are 
to bethe mechanics of the future can re- 
member, and three or four years of training 
of this kind will not only make the best of 
workmen, but workmen educated up to the 
highest point that will ever be of any use to 
them. If a workman can figure whatever 
comes to him to do in his: business, if he can 
write a good letter or a good description of 
what he has to do, or work with, and if he 
can read understandingly, he has about all 
that can do him any good, as a workman. 
If he is better educated he may be a better or 
a worse man, according as he makes use of 
that education; that it always makes him a 
better citizen is belied every day in the year; 
that it always makes him a more reliable 
voter is belied in every charter election. The 
only education that never fails to make a 
man better is that education that teaches 
him how to earn a living by work. 

The educational facilities should be such 
as are necessary to fit a young man toentera 
technical school, so that where one shows the 
ability and the inclination to go beyond the 
scope of the industrial branch, he would in 
no way be hindered, but rather fitted for it. 

The tibrary of this industrial college need 
not cofltain a book worth more than a dollar 
ortwo. Let the library be a free circulating 
one without a librarian, and the one or two 
thousand dollars usually paid to a librarian as 
salary be expended in buying half a thou- 
sand books to replace those carried off or 
worn out during the year. Make the entire 
machine shop a tool-room, and each and 
every apprentice a tool-room boy. 

There is no reason why the whole place 
should not be managed with the same dis- 
cipline as a school, except where in some 
respects the school rules would be useless. 

As to the class of work, build the same 
things built in other shops, and sell them in 
the open market for what they will bring. 
As time expended on the work is an element 
of no cost, the work after the third year 
could be certainly as well done as the aver- 


age shop work, and, too, as the work cost 
does not enter into the product, all sorts of 
machines and tools could be built, and one 
of the best places imaginable to test new 
ideas provided. By doing this class of work 
no antagonism would be engendered with 
the regular outside shops; furnishing them 
with good men would gain friendship and 
aid, and any opposition from the trades 
union would only arouse public indignation, 
against which nothing but right can succeed. 
We can readily anticipate a score of objec- 
tions that will be raised to this proposition. 

First, it will be said it cannot be made to 
pay; in dollars and cents, no one with ex- 
perience would expect it could; no school 
pays in that sense; but with the tuition fees, 
with the work free, with shop tools and 
power furnished, with instructors at small 
salaries, the drain on the endowment would 
be nothing comparable to that of the literary 
or technical colleges of the same magnitude. 

Second, it will be said, good and salable 
work cannot be done if nothing but ap- 
prentice labor is employed. In reply to 
that, it is only necessary to say that the 
work need not be wholly confined to. appren- 
tice labor. Besides, it is well known that at 
one time at Cornell University there was 
done, by student labor alone, and, too, stu- 
dents working but two hours a day, regular 
machine shop work comparable, and in some 
respects superior to the average work done 
in the regular shops. To keep the commer- 
cial side of the work before the apprentices, 
that is, to teach them how to do work, and 
how to do it in a paying time, teaching the 
best way at first, and during the last year 
compelling them to work by the piece, and 
giving them the benefit of their work, will 
do more than all talk, or all the outside ex- 
perience possible, except where piece-work 
is practiced. 

Third, it will be doubted if enough young 
men can be found, whose parents will have 
the disposition, and can afford to pay the 
tuition fee, where the custom has been to 
have the compensation go the other way. 
But when it is understood that there are 
hundreds of apprentices in England, where 
hundreds of pounds are paid for the oppor- 
tunity, and one receives constant offers of 
compensation, as we do, there neéd be. no 
doubt on that score. 

Fourth, it will be said that money cannot 
be raised to establish such an institution; 
but that depends. Wealthy people are con- 
stantly bestowing their gifts upon what they 
believe to be worthy objects. They usually 
do it from one.or two motives: either the 
glory it brings, or the actual desire to do 
good. Even admitting that in many cases 
it is done from the first motive, there are 
others where it is not, and there are such 
men as Ezra Cornell, who, if they became 
convinced that this was the most desirable 
thing to do, would that much the sooner give 
their money for such a purpose. Let a cer- 
tain institution of this kind be established, 
and its work be shown to be good, and other 
men would be ready to establish a foundry, 
a school of carpentry, of masonry, of car- 
riage building, of cabinet making, and the 
like, and were these schools recognized by 
the State, and chartered as colleges, or the 
whole assembled and chartered as an indus- 
trial university, the title of this paper would 
be realized. 

As to the question, Will it pay ¢ - Will it 
pay to further fill up the now over-crowded 
ranks of the professions, or the army of edu- 
cated idlers, and leave our boys seeking an 
honest trade to fall into poverty and crime. 
Or had we better spend something to save 
them from debauchery, and fill our work- 
shops with our own countrymen, preparing 
them for lives of usefulness, rather than 
food for our poorhouses and prisons, leaving 
our workshops the haven for foreign me- 
chanics ? 

. —_—__+ > —__—___ 

Experiments on ‘‘The Influence of Tem- 
pering on the Electrical Resistance of Steel,” 
by M. H. Le Chatelier, show that the mea- 
sure of electrical resistance may be used to 
determine the state of carbon in iron, and 
also to find the proportion transformed in 
tempered steel. 


Cores and Core Sands, 


By CHARLES SMITH. 


There is a core sand which can be gotten 
at Oneida Lake, in New York State, possess- 
ing such valuable qualities for foundry use, 
that if more was known of it I feel it would 
be in more general use in our foundries. It 
is of a rich brownish color, and mixes readily 
with flour, rye meal, rosin, linseed oil or 
glue, and no matter which of the above sub- 
stances is selected for a core mixture, if 
the lips are slightly parted and pressed firmly 
against cores made with this sand, the poros- 
ity isso great that one can blow through 
the sand without meeting much resistance, 
and port cores for small cylinders can be 
made with it, without venting, with perfect 
safety. But the best feature of this sand is 
that it will not scab, and peels f:om heavy 
machinery castings as though blacked with 
a rich coat of silver lead. On small cylinder 
cores, where barrel, ports and steam chest 
are being formed in one core-box at one 
operation—which is the quickest and most 
approved way of making them—trouble has 
always been experienced in blacking the 
surfaces, so much handling tending to crum- 
ble off the corners. .On wheel hub cores, 
and many others that have to be dipped in 
liquid blacking and afterwards dried, with 
not always a neat job as the result, such a 
quality of sand ought to meet with general 
favor; there may be other lake sands equally 
as good, but the high qualities of this sand 
struck me so forcibly that I herewith 
present them. 

Either flour, rye meal, or rosin have’ been 
the adhesive qualities added to our sands in 
making cores for generations. As generally 
used, the proportions are one-third new 
molding sand and two-thirds sharp sand, 
and to every eight—sometimes ten shovels 
of this sand—one shovel of flour, rye meal 
or rosin is added, and the whole wet down 
with thick clay wash, mixed thoroughly 
and riddled. If part of the sand is intended 
for small cores, more molding sand is added, . 
and, with some slight modifications to suit. 
the notion of the party in charge, the above 
is the formula used in the mixture for cores 
in nearly all our foundries to-day. Linseed 
oil and glue are coming into welcome promi- 
nence, both possessing qualities, when mixed 
with core sand, that recommend them to 
foundrymen. When linseed oil is used— 
and it can be used either raw or boiled, 
though many prefer the raw—the parts, one 
of oil to fifteen of sand, make an excellent 
core; if it works raw and sticky in the core- 
box, use about one-third molding sand and 
two-thirds sharp sand when preparing the. 
mixture. But it is preferable to use all 
Sharp sand on cores where difficulty is ex- 
perienced in taking away the vent. Itis 
hardly possible to produce anything that. 
will make stronger cores than can be made 
with linseed oil and sand; they have extreme. 
toughness without being brittle, and can be. 
filed easily. In mixing this sand, apply the 
oil, and temper to suit with clear water. 
Large cores made from this mixture, owing 
to their yielding qualities, work safely in 
large engine frames or castings of such. 
nature, where thin, or parts of unequal 
thickness, have to shrink on the core before. 
it can be removed from the casting, For ex- 
tremely large cores that go into heavy cast- 
ings, where great care has to be exercised to. 
keep the casting from cracking while shrink- 
ing on the core, the following mixture has. 
been used in one of our very largest foun- 
dries with success: Six ordinary barrows of 
new molding sand; three barrows of sharp 
sand; one-half bushel of flour; one-half 
bushel of powdered rosin. Wet with clay 
wash. 

Extra precautions can be taken by laying: 
a piece of 1’ board, 2” wide, and of a 
length long as the core-box will admit, on 
edge in the bottom of the cope side of the 
core-box, before ramming up the core, and 
when the core-box is turned over on the core- 
plate and taken off the core, the strip of 
wood can be taken from the top side of the. 
core where it is imbedded. After the core is 
dried, the opening, lengthwise, on top of the 
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core can be filled with green sand facing, 
and after the mold in which it has been in- 
serted is poured, the core will have a chance 
to come together, as the casting contracts in 
cooling. This plan will be found to work 
well on large vertical engine frame cores. 

This oil sand will also make excellent 
facing for dry sand work, the corners and 
frail parts of the mold having a toughness 
when oil is used, that flour, rye meal or rosin 
never imparts. Some foundries using daily 
hundreds of small cores make them almost 
entirely out of new molding sand, sometimes 
using one-twentieth part flour where an ex- 
tra degree of toughness is desired. Of 
course, such cores must be handled tenderly 
when setting them in the molds, but the 
smooth surface they leave pays for the ex- 
tra care in handling. 

Clay wash, thinly mixed, is usually used 
to wet molding sand when it is being mixed 
for core making. Cores made from molding 
sand are not usually dried in ovens; they are 
made the day before they are intended to be 
used, and left on plates placed on shelves in 
a dry room. | 

Of course, all cores taking a horizontal 
position in the molds when set are well 
rodded. Large cores, no matter what the 
mixture in which they are rammed up, 
should be rodded thoroughly, that no license 
will be given them to go tumbling about 
your feet when you are sticking them to- 
gether or swinging them on the crane to 
your molds. 

Cast-iron skeletons, taking the shape of 
the core-box, and made strong, make the 
‘ best kind of a backbone for a large core, but 
if to make them whole will tend to make 
trouble getting them free from the casting, 
they can be made in sections and bolted to- 
gether, and the bolts removed and parts 
withdrawn, after the core in which they 
have done service is being removed from the 
casting. | 

Some molders black their cores ‘after they 
come out of the ovens dried, and some black 
them when they are green, before drying; 
the latter course meets with most favor. 
because after the core is blacked when 
green, it can be slicked up smoothly and a 
really fine job made. Two coats should be 
given a core that will have a large body of 
metal around it, for, of the first coat a large 
quantity dries in or is absorbed by the core. 

Whiting, diluted with water, clay wash, 
or molasses water, makes a wash sometimes 
used on cores. One-half Lehigh facing, and 
one-half silver lead mixed with clay wash 
into a dough and thinned down with molas- 


ses water, makes a good wash, easily and 


quickly made. But the best wash or black- 
ing for general use on heavy cores, dry sand 
or loam—one that always can be relied upon 
to give satisfaction, and works well under 
slicking tool or brush, is made in.the follow- 
ing way: Take one-half pail of silver lead, 
and pour onto it clay wash—fairly thick— 
and strained through a fine riddle. Mix all 
up until it comes thick like dough, and let it 
stand over night; that softens the grit. In 
the morning take out what quantity you 
wish to use, and thin down with molasses 
water, using one pint of molasses toa pail 
of water. 

Glue is used in some foundries for making 
cores, and glue has the strongest kind of ad- 
vocates, its users claiming for it all the good 
qualities that other adhesive substances used 
in core making possess, and claiming also 
that a glue core does not need venting. 
The cheapest kind of glue is always used. 
The glue is melted in a pot—usually out 
doors, for the smell is strong—and the parts 
one-third molding sand and two-thirds sharp 
sand are dried in the oven, and when taken 
out wet down with the melted glue; this 
forms a compound which is mixed with 
sharp sand, one part of the compound to 
five, six, and sometimes eight parts of sharp 
sand, depending upon the notion of the 
user or strength desired in the core. Some- 
times to every fifteen shovels of the sharp 
sand added, one shovel of flour is used. The 
trouble of mixing glue core sand is a detri- 
ment to its general use. 

Loam mixtures vary somewhat in nearly 
every shop where the article is used. One- 


half molding sand and one-half sharp sand, 
with one shovel of sawdust or horse manure 
to every eight of sand, wet down with clay 
wash, mixed about as thick as one would 
usein dipping gaggers, makes an excellent 
mixture. Sawdust works better than horse 
manure under sweep and slicking tool, and 
some very progressive foundrymen prefer 
using the former in loam mixing. 

Another mixture successfully used in a 
large shop of prominence is composed of 
three parts sharp sand, one part new mold- 
ing sand, one part of sawdust, wet with clay 
wash. 

Some very nice castings are made from a 
dry sand facing with a green sand backing, 
the molds being blacked with liquid black- 
ing, and skin dried after the patterns are 
drawn. In one shop where this operation is 
successfully performed, the dry sand facing 
is composed of one-half sharp sand and one- 
half new molding sand, one shovel of flour 
being added in mixing to every fifteen 
shovels of sand; the mold is considered dry 
enough to pour when the ball of the thumb 


}makes no impressson im it when pressed 


down quite hard. 
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A Hose Coupling. 


Our illustrations show a new hose coupling 
designed for the purpose of making a close 
and secure joint of inexpensive construction, 
and especially to secure facility in coupling 
and uncoupling. It consists of three parts, 
the two nipples, A A, and the sleeve B. 
Fig. 1 shows a longitudinal section; Fig. 2,a 
separate view of one of the nipples, and 
Fig. 3 shows the outer appearance of the 
coupling. The ends of the nipples overlap 
each other, and, when placed together, form 
a complete tube whose periphery has a slight 
tapering form; over this the sleeve A is 
fitted, which may be seated or unseated by a 
slight blow. To prevent the nipples from 
separating, they are serrated, as shown at ¢. 
To further insure a water-tight joint, the 
nipples are provided with peripheral grooves, 
d d, in which a rubber or other kind of pack- 
ing may be used. | 

Fig. 4 shows a slight modification of con- 
struction. Here the sleeve B is drawn up by 
the thread formed on one of the nipples, in- 
stead of being driven on them. 

These couplings are patented by William 
B. Dunning, of Geneva, N. Y., but they 
have not yet been placed on the market. 

——__.- > —__—__ 
Edison’s Explanation of the Ampere 
and the Volt. 


During a recent examination a lawyer put 
the following question to Thomas A. 
Edison : 

“Explain what is meant by the number 
of volts in an electric current.” To which 
he replied: 

‘*T will have to use the analogy of a water- 
fall to explain. Say we have acurrent of 
water and a turbine wheel. If I have a tur- 
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bine wheel, and allow a thousand gallons 
per second to fall from a height of one foot 
on the turbine, I get a certain power, we 
will say one horse-power. Now the one foot 
of fall will represent one volt of pressure in 
electricity, and the thousand gallons will 
represent the ampere, or the amount of cur- 
rent. We will call that one ampere. Thus 
we have a thousand gallons of water, or one 
ampere, falling one foot, or one volt, or un- 
der one volt of pressure, and the water 
working the turbine gives one horse-power. 
If, now, we go a thousand feet high, and 
take one gallon of water and let it fall on 
the turbine wheel, we will get the same 
power as we had before, namely, one horse- 
power. We have got a thousand times less 
current or less water, and we will have a 
thousandth of an ampere in place of one am- 
pere, and we will have a thousand volts in 
place of one volt, and we will have a fall of 
water a thousand feet as against one foot. 
Now the fall of water, or the height from 
which it falls, is the pressure, or volts in 
electricity, and the amount of water is the 
amperes. It will be seen that a thousand 
gallons a minute falling on a man from a 
height of only one foot would be no danger 
to the man, and that if we took one gallon, 
and took it up a thousand feet and let it fall 
down, it would crush him. So it is not the 
quantity or current of water that does the 
damage, but it is the velocity or the pressure 
that produces the effect.” 
——_.->o—__——_- 


The Steam Pump. 


President Cronley, ata late meeting of the 
Jersey City Association N. A. 8. E., read a 
very interesting paper on ‘‘The Steam 
Pump.” After an explanation of the vari- 
ous pumps in general usg, and their several 
parts, Mr. Cronley continued: 

The idea entertained by many engineers, 
that water is raised by suction, is erroneous, 
as, properly speaking, there is no such prin- 
ciple as suction. Water or other liquids are 
raised through a tube or hose by the pressure 
of the atmosphere on their surface. When 
the atmosphere is removed from the tube 
there will be no resistance to prevent the 
water from rising, as the water outside the 
pipe, still having the pressure of the atmos- 
phere upon its surface, forces water up into 


the pipe, supplying the place of the excluded. 


air, while the water inside the pipe will rise 
above the level of that outside of it propor- 
tionally to the extent to which it is relieved 
of the pressure of the air. If the first stroke 
of a pump reduces the pressure of the air 
contained in the pipe from 15 pounds on the 
Square inch to 14 pounds, the water will be 
forced up the pipe to the distance of about 
24 feet, since a column of water an inch 
square and 2} feet high is equal in weight 
to about 1 pound. Now if the second stroke 
of the pump reduces the pressure of the at- 
mosphere in the pipe to 18 pounds per inch, 
the water will rise another 2} feet; this rule 
is uniform, and shows that the rise of the 
column of water within the pipe is equal in 
weight to the pressure of the air upon the 
surface of the water without. — 

The distance that a pump will lift or draw 
water, as it is termed, is about 33 feet, be- 
cause water of one inch area 33 feet weighs 
14.7 pounds; but pumps must be in good 
order to lift 38 feet, and all pipes must be 
air-tight. Pumps will give better satisfac- 
tion lifting from 22 to 25 feet. 

There are many things to be considered in 
locating steam pumps, such as the source 
from which the water is obtained, the point 
of delivery, and the quantity required in a 
given time; whether the water is to be lifted or 
flows to the pump; whether it is to be forced 
directly into the boiler, or raised into a tank 
25, 50 or 100 feet above the pump. 


When purchasing a steam pump to supply’ 


a steam boiler, one should be selected capa- 
ble of delivering one cubic foot of water per 
horse-power per hour. 

No pump, however good, will lift hot 
water, because as soon as the air is expelled 
from the barrel of the pump the vapor occu- 
pies the space, destroys the vacuum, and in- 
terferes with the supply of water. As a re- 
sult of all this the pump knocks. When it 


becomes necessary to pump hot water, the 
pump should be placed below the supply, so 
that the water may flow into the valve 
chamber. 


The most necessary condition to the satis- 


factory working of the steam pump is a full 
and steady supply of water. The pipe con- 
nections should in no case be smaller than 
the openings in the pump. The suction 
lift and delivery pipes should be as 
straight and smooth on the inside as pos- 
sible. 

When the water contains chips, shavings 
or sawdust, a strainer should be placed on 
the lower end of the pipe. 

When the lift is high, or the suction long, 
a foot valve should be placed on the end of 
the suction pipe, and the area of the foot 
valve should exceed the area of the pipe. 

A suction air chamber is a great advantage 
to the pump when the lift is high. 

The area of the steam and exhaust pipes 
should in all cases be fully as large as the 
nipples in the pump to which they are at- 
tached. 3 

The cylinders of steam pumps should in 
all cases be oiled before starting in the morn- 
ing or stopping at night. 

Stuffing-boxes on the piston and valve 
rods should in all cases be kept well filled 
with soft and moist packing, as, if the pack- 
ing is allowed to become hard and dry, it 
will flute the rods, inducing leakage, and 
necessitating repairs. 

The air vessel on the delivery pipe of the 
steam pump should never be less than five 
times the area of the water cylinder. 

When pumps are standing still, idle, or 
out of service, in cold weather, all the drain, 
drip and pet-cocks should be left open. 

ee 
Accuracy that can be Practically 
Attained by Hand Work. 


By JARNO. 


In an order, or in a drawing, for any me- 
chanical work, it is often a great help to 
figure the limits between which the size of a 
piece can be allowed to vary. Oftentimes a 
preferable limit is the one that is practical 
without involving extra expense. A ten- 
thousandth inch is a common extreme limit 
for the variation of standard gauges. To 
make one to a fourth of this limit might 
cost twice the amount of a common gauge. 
Care in stating limits often saves time writ- 
ing letters back and forth. Though we live 
in an age of mechanical accuracy, yet the 
mechanics that do the best work are those 
that often employ the words, ‘‘ accurate to 
within certain limits.” 

As to the exact meaning of terms, if there 
can be botha variation larger and a variation 
smaller than the standard, then the amount 
of limit is equal to the sum of these two 
variations. For instance, if a piece can vary 
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Fig. 2. 


an eighth inch from one inch, then the size 
can be anywhere between seven-eighths and 
one and an eighth inch, and the limit is a quar- 
ter inch in all. In stating that a piece can 
be filed practically to a variation of not more 
than a thousandth of an inch from the stand- 
ard, I mean that the piece filed may be either 
larger or smaller than the standard to the 
amount of this variation, and that the ex- 
treme limit of variation between two pieces 
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filed may be two one-thousandths of an inch. | Fig. 5. When in this position, the spindle B 


It costs time and money to be exact in me- 
chanism ; it costs correct thinking to be 
exact inlanguage. Of thataccuracy, which 
can be possibly attained in mechanical work, 
the one that knows the most says the least. 
The distance between accurate and exact may 
be short, but the time is likely to be very 
long. | : 
It is about twice as difficult to draw a line 
accurately in position as it is to cut accurately 
to a line. That is, at any single trial, the 
variation in drawing a line is likely to be 
twice as much as in cutting to one already 
drawn right. These precautions have been 
found helpful. Have a scale whose lines are 
not more than three one-thousandths inch 
wide. Do not expect dividers to step off a 
distance accurately after simply setting them 
to a scale, but adjust them, and measure 
the distance that they actually do step off, 
until it is accurate. If convenient, draw a 
circle with them, and measure it, because 
this measurement shows their error doubled. 
Do not let a scratch awl turn in the fingers, 
because its point may not be central. 
- Another case of seeing the distance to be 
cut off, is that which is judged of by looking 
at a strip of light between two pieces. This 
is a still more accurate way of testing hand 
work, in pieces not more than one-eighth 
inch thick, touching upon their edges, be- 
cause between them light can be seen through 
a space only a four-thousandth inch wide. 
Between a flat surface and a cylindrical piece 
not more than two inches diameter, with a 
common magnifying glass,-a strip of light 
can be seen through a space a ten-thousandth 
inch wide. Hence, if two thin pieces be 
fitted together so as to shut out light, they 
do not vary more than this amount. 
Measuring by the corners of caliper nibs, 
as in Figs. 1 and 2, is not likely to be so 
accurate as either of the foregoing ways. 
If the corners of the nibs are worn, which 
they are very likely to be, they take in a dis- 
tance longer than the caliper testing indi- 
cates. In calipering the diameter of a 
chamfer, as in the figures, there seems to be 
some effect of light that tends to make the 
diameter appear right when itis really too 
large. This tendency is in © 
both outside and inside 
chamfers, as shown in the 
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Tapping Device — Wire | \ 


_ Cutter. 


We present on this page, 
engravings of a tapping 
device which is adapted 
to be used either in the 
lathe or drill press, and 
which at the proper time 
automatically reverses the 
direction of rotation of the 
tap, and backs it out of 
the tapped hole at twice 
the speed of the tapping. 

Its construction will be 
understood from the de- 
tail engravings, Fig. 1 
being a vertical section 
through the center, while 
Fig. 2 shows the arrange- 
ment of the gears by 
which the tap is backed 
out. The piece A, Fig. 1, 
is the main spindle, the 
upper end of which is 
shown, with a standard taper shank for 
the drill press, but may, of course, be of 
any desired form to suit the machine in 
which it is to be used. It is bored out to 
receive the spindle B, whichis an easy work- 
ing fit within it, and may be driven directly 
from it by means of the clutch formed at 
the lower extremity of A, and the square 
clutch pin passing through B, and which is 
adapted to engage with the clutch when the 
spindle B is raised to the position shown in 
the section, Fig. 1. The spindle B may be 
permanently held in this position by means 
of the semi-circular groove near the top, 
which is engaged by the pin which passes 
through A and is flatted on one side, a plan 
view of this arrangement being shown by 
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is of course driven directly from spindle A, 
and by means of the drill chuck may be 
used for drilling holes in the ordinary man- 
ner, the entire device revolving together 
without wear upon its gears or other mech- 
anism, though the plate H may be held 
still without affecting the motion of spindle 
B, the only result of this being to cause the 
gears to revolve and drive the lower clutch 


twice the speed. Now, if the small pin 
which passes through A be so turned as to 
let the spindle B drop down, as shown by 
Fig. 4, until the square clutch pin engages 
with clutch G, the motion of the spindle B 
and the chuck will be reversed. In tapping, 
it is, of course, intended to use the device 
with the spindle B free to move up or down 
to engage with either clutch, the tap coming 
in contact with the work holding the spindle 
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G in the opposite direction, as will be ex- 
plained. 7 

The disk C is keyed to the spindle A, and, 
attached to the under side of this disk by 
screws, is the internal spur gear D, which 
drives the two pinions Hand #’, which are 
mounted upon studs fixed in the disk #H, 
these pinions in turn driving the spur 
gear F, which is the top of and part of a 
sleeve, as shown by the section, and works 
freely within disk H, and upon spindle A, 
the lower end of this sleeve being inter- 
nally threaded to receive the clutch G. It 
will thus be seen that when disk H is held 
from revolving, clutch @ will be driven in 
the opposite direction from spindle A, and 
with the proportions of the gears shown, at 
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TAPPING DEVICE—WIRE CUTTER. 


B back, until the advancing spindle A en- 
gages with the clutch pin, and drives it 
until the hole is tapped, after which, either 
by the raising of the drill-press spindle by 
the operator, or by its coming in contact 
with a stop previously set for the right 
depth, this clutch is disengaged, and the 
lower one being thrown in rapidly backs the 
tap out. The disk H may be held when 
tapping, either by means of a round bar 
passed through the hole provided for that 
purpose, or when using small taps it may 
be held by hand. The cut, Fig. 6, shows 
the device as in use with a lathe. 


At Fig. 7 is shown a bench wire cutter 
made by the same manufacturers, the Adri- 


ance Machine Works, Plymouth and Jay 
streets, Brooklyn, N. Y. In this wire cutter 
thé holes through which the different sizes 
of wire to be cut are passed are drilled 
through a plain piece of tool steel, which 
may be clamped in proper position for the 
use of any one of the holes, by means of the 
clamp and screw shown. The cutting lever 
is adapted to cut on either of its sides, and 
the end is so shaped as to form the pivot 
upon which it turns, thus securing an un- 
usually large pivot bearing, and with the 
further advantage that the lever can be in- 
stantly lifted out and reversed, bringing a 
new cutting edge into use. All four of its 
corners may thus be used until dull, after 
which it may be ground to an edge again. 
The die piece may also be readily reversed 
in its position, to use either end of the holes, 
or turned upside down, to bring the other — 
side of the same end into use as the cutting 
edge, and this may also be readily ground 
when dull. 

A gauge is provided, by which pieces of 
any desired length may be cut off. It will 
be seen that this wire cutter is remarkable 
for its simplicity of construction, and the 
facility with which a new cutting edge may 
be brought into action when one becomes 
dull. 
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Suggestions in Machine Design. 


By D. C. Woopwarp. 


SPINDLE-DRIVING MECHANISM. 


Several of the important things of which 


‘cognizance must be taken in designing the 


driving mechanism of a lathe, planer or 
milling machine, are the material to be cut, 
the cutting speed for each material, how 
many tools shall be in operation at once, and 
last,-but by no means least, who will grind 
and keep ground the cutting tools. 

As the cutting tools are to absorb the 
power and do the required work, it is essen- 
tial that they should be properly sharpened 
and kept in that condition, and a few words 
on this point will not be out of place. 
Nearly every machinist or would-be machin- 
| ist, whether he has been in 
the shop thirty years, or 
only as many days, says 
that no one but himself 
can grind a tool to suit 
him, and therefore he 
must grind his own tools. 
As none of them ever grind 
a tool twice of the same 
shape, it would be interest- 
ing to know how many 
different shapes are pro- 
duced in the course of a 
year by all the men in the 
country. 

It being plainly evident 
that all of these cannot be 
the correct shape to cut 
the smoothest and require 
the least power, it is grati- 
fying to note that two 
concerns are building ma- 
chines for grinding lathe 
and planer tools, which 
will grind a tool to almost 
any shape that is desirable, 
and any number of tools 
to the same form, giving 
to the apprentice just as 
good tools with which to 


work as to the first-class machinists. 


Unless for a special purpose, a machine 
tool ought to be so designed as to work cast- 
iron, steel or bronze, with nearly equal 
facility. As soft brass requires much less 
power and higher cutting speeds, it is better 
to design a special driving gear when the 
machine is to be used largely or entirely on 
brass work. 

The present growing tendency is to put 
just as many tools at work at one time as is 
consistent with the shape and strength of 
the piece to be operated upon. Planers are 
built with two heads on the cross-rail, and 
one on each of the housings, so that four 
tools may.be brought into operation at once. 
In like manner, a turret lathe may have a 
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‘boring bar with double-end cutters, and 
some other special cutter on the turret, also 
a single or compound tool on the carriage, 
all of which may be in operation together. 

By increasing the amount of power ab- 
sorbed in useful work in each machine, the 
shop capacity is increased, and the cost of 
manufacturing decreased. That the highest 
efficiency may be attained in machines, and 
from this the highest shop efficiency and econ- 
omy in manufacturing, it is necessary to place 
a minimum limit on the size of work to be 
done by the machine, or, in other words, 
every piece of work should be done in the 
smallest machine that will do it. 

As lathes have not been built with suffi- 
cient stiffness and power necessary to do the 
work that ought to be done in them, ma- 
chinists and shop foremen have become 
accustomed to doing work with machines 
that, although in nominal size, are three or 
four times too large, will hardly do the 
work. 

An ordinary 12” lathe will swing from 6” 
to 8” over the carriage, but in more than 
nine cases out of ten, where a foreman has a 
6" bar of iron, six or seven feet long, or even 
much shorter, he will send it to any ma- 
chine from a 20" to a 60” lathe. The simple 
reason for this bad practice is, that it is 


- practically impossible to do such a piece in 


any 12” lathe, as at present built. 

Probably 90 per cent. of all the wrought- 
iron and steel pieces operated upon in a lathe 
are less than 6” diameter, and it is safe to say 
that not one-fourth of this amount is done in 
smaller than 16” lathes. 

A remedy for this very unbusiness like 
method of doing work is to condense the 
material and power that are in 24” and 30" 
lathes into an equal number of 12” lathes of 
proper design, which would do more and 
better work, and occupy less floor space. 

Both filing and polishing ina lathe require 
high specds, but the most accurate and 
highest finished work is not produced by 
filing in a lathe, neither is it best to use all 
lathes for polishing purposes. 

A better understanding of the pros and 
cons of a driving gear may be obtained by 
following through some particular size, 
which may be assumed as a 21” lathe. 

With a head-stock solid to the bed, and a 
spindle of 6” diameter, it is essential, in order 
to preserve ‘‘the eternal fitness of things,” 
to have a driving gear that will drive. 

Assume as the slowest speed 5 revolutions 
of the spindle per minute, which would 
be about 274 feet per minute cutting speed 
for the full swing of the lathe. This would 
be a little slow for soft cast-iron, but for 
phosphor bronze, wrought-iron and steel, 
would probably be about as much too fast. 

As large pieces often have a small hole, or 
a small part to be turned, it is necessary to 
have a much higher speed than would other- 
wise be required. 

Assuming one inch as the least diameter 
for economy, and 40 feet per minute as the 


fastest cutting speed for this diameter, the 


greatest number of revolutions per minute 
would be 150. 

Below this point any small reduction in 
diameter increases very rapidly the number 
of revolutions per minute for the same cut- 
ting speed. Thus, if the limit was placed 
at 4’ diameter, it would require 300 revolu- 
tions per minute, which would be so great a 
difference from the other limit as to cause 
more loss in economy in working large 
diameters than is gained in small diameters. 

In a perfect lathe, a constant cutting 
speed could be obtained for every diameter, 
and any speed between the limits could be 
secured instantly. The greater the number 
of possible speeds, and the greater the num- 
ber that can be had instantly, the nearer is 
the machine approaching to the ideal. 

To improve somewhat on the ordinary 
four-step cone, which, with back gear, gives 
eight speeds, assume the total number of 
speeds to be twelve, four of which are to be 
obtained instantly. To accomplish this will 
require a three-step cone, friction back gear, 
and an extra forward speed by the counter- 
shaft. 

With five revolutions per minute as the 
slowest, and 150 revolutions per minute as 
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the fastest speed of the spindle, the following 
will be the twelve speeds arranged in geomet- 
rical progression: 


ee W— 31.97 
2— 6.81 8— 43.55 
3— 9.28. 9— 59.30 
4—12.64 10— 80.80 
5—17.28 11—110.10 
6—23.46 12—150. 


The ratio of the two speeds of the counter- 
shaft is the ratio of the first speed to the 
second, or 1 to 1.362. The back gear ratio 
is 1 to 6.398, which is the ratio of the first 
to the seventh. 

The odd speeds, ist, 3d, 5th, 7th, 9th and 
11th, will be produced by the slowest speed 
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of the countershaft, and the even numbers, 
2d, 4th, 6th, 8th, 10th, and 12th, by the faster 
speed of the countershaft. 

The division of speeds will then be: 


ist countershaft speeds. 2d countershaft speeds. 
a with . = with 
5th back gear. 6th back gear. 
me without BAe without 
11th | back gear. 12th: back gear. 


Thus, if the belt is on the large step of the 
lathe cone, and the first countershaft speed 
is used with back gears, the spindle will re- 
volve five times per minute; without back 
gear, 31.97 turns per minute. If the belt re- 
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mains the same, and the second countershaft 
speed is used, the spindle will make 6.81 
turns with back gear, and 43.55 turns per 
minute without back gear. As these four 
speeds are obtained by a simple movement 
of the levers, any one of them may be 
brought into action instantly without change 
of belt. 

If the cone on the countershaft and the 
one on the lathe are alike, and the diameter 
of the largest step is 18’, the diameters of 
the other steps will be 13%" and 933”. 

The slowest speed of the countershaft will 
be 59.3 revolutions per minute, which will 
give a belt speed of 150 feet per minute, 
with belt on largest step of lathe cone. The 
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ratio of belt speed to cutting speed for 21” 


! 


diameter of work will be 5.45 to 1. 

The ratio of the belt to the cutting specd 
on a lathe built by one of the best known 
makers, is 6 to 1, another lathe 6.6 to 1, 
while the ratio on a 30” planer is 55 to 1, a 
48” planer 87 to 1, and on some planers it is 
over 100 to 1. 

Although all the authorities on belting 
agree that a high belt speed produces the 
most efficient results when transmitting 
power through belting, it is not practicable 
to reach a very high belt velocity where the 
power is to be continued through gearing, 
as it is in the lathe. 

It is possible, however, and quite essential, 
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that the present speed should be materially 
increased. 

In the larger lathes the cone is removed 
from the spindle, and another gear and 
pinion are added to the driving mechanism, 
giving what is sometimes called a triple back 
gear. 

If a similar arrangement is introduced on 
this 21” lathe, the belt speed will be greatly 
increased, and the powerful driving gear so 
obtained will be in keeping with the solid 
bed and head-stock, and the large spindle 
previously described. 

If this added gear and its pinion are in the 
proportion of 5 to 1, the fastest speed of the 
countershaft will be 404 revolutions per 
minute, the slowest 297, the fastest belt 
speed will be 1,890 feet per minute, and the 
slowest 750 feet per minute, which gives 
27 to 1-as the ratio ef belt speed to cutting 
speed. | 

A still greater ratio may be obtained by a 
material increase in the diameter of the 
cone. As the friction in journals is de- 
pendent on pressure and number of revolu- 
tions, this increase in diameter is the best 
way to obtain the desired results, for it 
means narrower belts and less pressure on 
the bearings due to the belt pull with the 
same number of revolutions. 

If in this case the diameter of the large 
step of the cone is 27’’ instead of 18’, the 
ratio will be increased one-half, or will be 40 
to 1, and the corresponding belt speed will 
be 1,125 feet per minute. 

These are not high belt velocities, but are 
a step forward, and will do much toward 
making a powerful driving gear with nar- 
row and durable belts. 
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Cireular Milling Attachment. 


The illustration, Fig. 1, on this page shows 
a new aud novel tool designed and made by 
The States Machine Company, of Newark, 
N. J., as an attachment to milling machines 
for circular milling. 

The frame is a hollow casting, arranged to 
be firmly bolted to the platen of a milling 
machine, with a shaft which passes through 
it from side to side at one end 3” in diameter, 
and having bearings the full width of 10”. 
This shaft is bored out to receive arbors, and 
is also threaded on both ends for face plates. 
In the middle is keyed a worm gear wheel, 
which is driven by a worm at the bottom, 
the worm shaft being driven by means of 
bevel gears from the shaft, which passes out 
at the side, and to which can be attached 
the universal feed shaft as shown, this shaft 
being transferred from the platen feed to 
this stud when in operation. A hand-wheel, 
not shown in the cut, is conveniently placed 
for feeding the work by hand when milliog 
between spokes, etc., or whenever desired. 
It will be seen from the description and cut 
that this attachment has great advantages 
for producing work economically, when the 
machine it is attached to has power to carry 
work on both ends of the work spindle, as it 
is arranged for. 

The boring and milling engine built by 
this company, and for which this attachment 
was designed, is admirably adapted by its 
construction for this work. 

Although a combination machine, the dif- 
ferent functions are entirely distinct; the 
drilling and boring parts being confined entire- 
ly to one side of the machine, and the mill- 
ing parts entirely to the other. This division 
extends even to the spindles, the drilling and 
boring operations being performed wholly 
by a spindle which traverses 13” through the 
main spindle, moved by a new screw feed 
directly from the back, while the main 
spindle takes the milling operations only. 
This main spindle (of cold drawn steel), 3° 
in diameter, has the forward end threaded 
1”, and on this all the milling arbors, chucks, 
etc., arescrewed. By this construction, and 
the adjustable arm, 6’ in diameter, with the 
patent drill jig pendant, arbors 22’ long can 
be used. 

The milling feed, by a new device, is 
taken from a shaft directly over the main 
spindle, and when the machine is used for 
boring, the large gear is slipped back off the 
key, but when the milling feed is to be used 
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the gear is slid forward over the key, en- 
gaging the gear on the main spindle, and 
giving the feed with thirteen speeds. By 
this device a gear blank or piston can be put 
on each end of the circular milling attach- 
ment, and two gangs of cutters on the mill- 
ing arbor, when the periphery and both 
sides of two pieces can be milled at the same 
operation, or, in the case of pistons, the face, 
the two sides and the packing ring seats can 
be done two at a time. 

In boring with this machine the work is 
held rigidly, and the drill or boring tool 
travels to the piece, by the internal sliding 
spindle, and the drill is guided by the drill 
jig pendant, in which a suitable bush is 
placed, insuring accurate drilling or boring 
from the smallest holes up to 10” cylinders. 

Fig. 2 shows the universal head of this 
machine as arranged for drilling a jig or any 
piece of work which may be clamped to the 
face plate by means of the T-slots shown, 
and can then be placed at any angle in either 
a vertical or horizontal plane, the former by 
means of the graduated arcs shown, and the 
latter by means of the usual indexing ar- 
rangements. Thus any number of holes 
may be drilled which may have any desired 
relation one to the other, or milling cuts may 
be taken in any desired position. The cen- 
ters of the face plate to which the work is 
attached, and of the quadrants at either side, 
intersect, no cross-shaft being used, but the 
bearing in lieu of it being provided in the 
quadrants themselves. This attachment, 
with its various movements, and in connec- 
tion with the micrometer gradations on the 
various screws by which the platen is moved 
in any desired direction, constitute what may 
well be termed a universal drilling jig. 

————_+ >> oe ____- 


LETTERS FROM PRACTICAL MEN. 


Vacuum Chamber in Pump Suction 
.Pipe—The Ideal Shop. 


Editor American Machinist : 

Mr. Gustafson is quite correct in his criti- 
cism of my vacuum chamber. Perhaps I 
ought rather to call it an air chamber in 
which some of the air coming from the 
water would collect and form a spring or a 
vacuum less perfect than that below the 
pump bucket. 

What I wanted to show was the advan- 
tage of allowing the water drawn from a 
tube well up by a single-acting pump to rise 
and fall in its level, all that water above the 
lowest level accumulating during the down 
stroke to be absorbed on the up stroke. 

If the pump is direct on the bore pipe 
without elastic connection, the whole rising 
column is apt to be checked at every down 
stroke, and requires to be again set in mo- 
tion every up stroke. This checking of flow 
is not all wasted as shock, for is it not recog. 
nized by practical men that numerous cases 
do exist where a pump throws more water 
than calculation of displacement allows pos- 
sible? When this occurs it implies a con- 
tinuance of flow to the pump during the re- 
turn stroke, the column of moving water 
_ passing on through both the bottom check 
and bucket as this latter returns. Under 
_ favorable conditions this happens, and is not 
difficult to understand. 

Mr. Gustafson’s gas pipe screwed into the 
suction will have an identical effect with the 
‘‘vacuum” chamber. Multiple barrel pumps, 
of course, obviate the necessity for any such 
devices. 


I am glad to see Mr. Colvin has taken up 
the ideal shop. While he cannot agree 
with some of the ideas I put out, he uses one 
or two arguments against them which do 
not fit the case: For example, in the case of 
a contract to be filled, and a man feeling in- 
disposed to work. Unless sick, no man of 
the stamp I intended could feel indisposed 
when there was special urgency. I fear, 
however, that discussion on this subject is 
premature at the present day. There is too 
little honesty in either employers or employ- 
ed to make it practicable as a general thing, 
but I do not see why it could not be tried in 
isolated peculiar cases. ‘‘ Peradventure 
there be ten righteous men,” etc. 

As to piece-work, we all know how it 


finally fails from greed, and I have been in- 
formed by an American engineer on this 
side that on a certain class of work the piece- 
work rates here were actually higher per 
piece than in America, and yet the men were 
only making a little over half the money. 
In other words, they made a nice living, 
which was all that the American workmen 
were making in America at the same rate per 
piece, but doing twice the number. The 
Englishmen could have done double work if 
they had liked, but knew quite well had 
they done so that the rates would have 
gradually been cut down, and finally they 
would have been working as hard as if they 
had been in America, and would still only 
have been getting a living. Who can blame 
workers for getting along as smoothly as 
possible, when they know that, work soft or 
hard, they will only earn a living? 

The worker who gets out of the general 
class of workers does so not because he saves 
his surplus wages, but because he has the 
ability of getting along on less money than 
the general crowd. Given to all workmen 
to-morrow the ability to maintain themselves 
for two-thirds what they now require, and 
wages would go down at once. The trades 
union idea is supposed to be leveling of good 
and bad together, but it is certain that trades 
unions have done something to prevent the 
lowering of wages by competition amongst 
wage earners. This is daily visible to me. 
The Dockers’ Union has so contrived matters 
that many dock laborers have been earning 
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in actual cash as much or more than a New 
York machinist, whose house expenses, etc., 
are somuch higher. In spite of this there 
are numbers out of work and at starvation’s 
point, who, as free competitors, would re- 
duce the above high wages to a mere 
nothing. The socialistic idea is that a man 
should receive according to his needs. Thus, 
if A. does six pieces—say connecting rod 
ends—in a certain time, and B. only does five, 
and yet each of them has gone home in the 
evening equally fatigued, they would obtain 
equal money. As things are now regulated, 
A., who is the better man, gets a fair living; 
B., who is weakly ané@ requires a better diet 
than A., actually gets less. Ina short time 
B. only finishes four and a half ends to A.’s 
six, and then he drops to three, and so on; 
he obtains less and less money, goes short of 
food, falls ill, and gets sacked. If he isa 
fool he turns tramp with his family, but if 
he recollects that he has paid his rates, he 
goes to the workhouse like a sensible man, 
and, being too sick to work, patters about 
the garden and studies botany—his hobby, 
perhaps—whilst A., who laughed at his 
shortcomings in the connecting rod line, has 
now the pleasure of contributing to support 
him. Inthe meantime a better man than A. 
has arrived, and, being specially gifted on 


rod ends, offers to do them for less than cur- 


rent rates, and engages to have all he can do 
for six months. A. finds himself at last earn- 
ing less than formerly, and still helping to 
keep B. in idleness, and the last end of that 
man is gvorse than the first. _ 

The unfettered competition of the indi- 
vidualist can only end thus. It is sheer non- 
sense to state that machinery does not dis- 
place labor. ‘True, machinery has often in- 
creased the labor employed in certain direc- 


tions for limited periods of time, but only 
certain machinery has done this. The sew- 
ing machine rendered possible innumerable 
flounces and furbelows in woman’s attire, 
and did not, therefore, reduce the number 
of sewers, but machinery applied to such 
industries as nail making, hitherto hand- 
made, reduced the nail makers to poverty. 

Much of the effect of machinery is con- 
cealed by reason of production being cheap- 
ened. : 


We waste nails, pins, pens, and numerous 


small manufactured articles, just because 
they arecheap. No one spends much time 
in straightening a steel pen, and yet a gold 
pen*is cared for if damaged, because no 
amount of machinery can reduce the price of 
a gold pen very far. 

The world being -comparatively empty 
yet, and congestion of population having an 
outlet in new countries, we have not yet 
awakened to the fact that it is folly to work 
ourselves, when a machine of iron will do it 
for us. True, we have ceased to turn spin- 
ning machinery or 
looms, but we grind 
away at something 
for ten or twelve 
hours daily, and 
when any one talks 
of an eight hours’ 
day he is considered 
revolutionary, and 
all that. At the 
same time, when on 
the subject of an 
eight hours’ day, 
there is no reason 
why machinery 
need only run eight 
hours. It could just 
as well run twelve, 
under two or three 
sets of attendants. 

Only those of us 
who live in big 
cities can appreciate 
Mr. Colvin’s_re- 
marks about late- 
ness. It is a little 
hard on a man to 
expect him to arrive 
half an hour too 


ing, because on one 
or two mornings 
out of ten he may 
be five or ten min- 
utes behind. In this 
city, men have to 
travel six to ten 
miles to work, and 
cannot always be 
on time. 

My boys at school 
, require to travel 
seven miles every morning. The rule is 
that no boy is to be considered late who has 
left his home by 8 A. M. 

Employers who stickle so for morning 
punctuality in starting, will be heard strong- 
ly abusive of the men who drop their tools 
as soon as the evening bell makes them red- 
hot. 3 

To manage men properly, one requires to 
know the man’s nature, and arrange work 
accordingly. 

One of the best men I have to do with— 
steady, reliable and accurate—has only one 
pace; this he sticks to, and it would be folly 
to put such a man ona job to be rushed 
through, for he couldn’t rushit. As it is, 
he will keep constantly pegging away at his 
own pace, and, never making a slip, gets 
through alot of work. Another man, who 
could do double his work at a short push, 
gets disheartened and nervous when delays 
occur, and yet both men are men one would 
besorry to lose. I would as soon attempt to 
tie some men to hard and fast rules as I 
would to tie myself. 

As to interfering with whistling in the 
shop, I would sooner have a shopful of 
cocKatoos, like the forecastle of an Austra- 
lian steamer, than one of those mournful 
dens one sees with the ‘‘ Rules and Regula- 
tions to be observed by all who work in this 
establishment,” which same rules are often 


soon every morn- 


in direct contravention of imperial law, and 
wouldn’t stand in any court. 
London, Eng. W. H. Boorsu. 


‘¢ Lathe Spindle Screws.” 
Editor American Machinist : 

Your issue of Jan. 29th, page 7, has an 
article by ‘‘ Bell Crank,” on ‘‘ Lathe Spindle 
Screws,” referring to the screw on the spin- 
dle of a lathe on which the face plates are 
screwed, the discussion relating to some 
method of putting on face plates, so that 
they may run perfectly true, both on the 
face and the edges. 

In the construction of watch tools this has 
been a serious problem, and many attempts 
have been made to accomplish it, but none 
any more successful than -the one which is 
shown by the accompanying sketch, which 
I have used many times with perfect suc- 
cess, the theory being that there should be 
as many surfaces perfectly true as possible, 
ana that the thread should be of such a 
character as not to affect the position of the 
face plate. | | 

In this plan, we have first the shoulder of 
the lathe spindle; second, the outer end of 
spindle; third, the spindle at the shoulder. 
In this sketch you will observe that the 
diameter C of the spindle is below the bot- 
tom of the thread, and the diameter B is 
above the top of the thread: The threads 
are square, as V threads would affect the 
truth of the face plate, but do not touch at 
either top or bottom, the function of this 
thread being to screw 'the face plate against 
the shoulder A of the spindle. After the 
spindle is hardened, the diameters Cand B 
and face A are ground true, while the spin- 
dle is running in its bearings. The recesses 
at Hare made for the purpose of removing 
the corner, and allowing the emery wheel 
which does the grinding to traverse across 
the entire face. After cutting the thread in 
the face plate, and before removing it from 
the chuck, the parts which fit Band C are 
ground true, and to a perfect fit of the 
spindle, 

We have made as many as ten chucks 
fitting upon one spindle, the chucks pro- 
jecting 1” from the end of the spindle, and 
the result has been absolute truth. We do 
not anticipate that any lathe makers will 
resort to this expensive method, but wher- 
ever there is a necessity for a face plate 
running true, we know of no better way. 

A. WEBSTER. 


Not a Victim, 
Editor American Machinist : . 

I have seen the letter signed ‘‘ Victim,” 
in your issue of Feb. 26th., and from the 
position assumed by the writer, and the airs 
he puts on, I have, after a careful study of 
the letter, concluded that the signature very 
justly and truly applies to, and should be 
considered a part of the last paragraph of 
the letter, and. we will just cut off that 
brilliant assertion, which has no proof, and 
consider what precedes it, in a neighborly 
way, and trust we may have an expression 
of opinion from many mechanics, on the 
same subject. 

“Victim” makes few positive assertions, 
but states most of his views negatively, and 
throws out many innuendoes, leaving the 
reader to infer many things which he does 
not positively assert. 

I have for many years flattered myself that 
I was one of them, 7. ¢., a ‘‘ born mechanic,” 
who had a little of very common school 
education, acquired before eleven years of 
age, and up to that age not suspected of the 
possession of any mechanical ability, but 
was an expert with a jack-knife. 

At the age of twelve I one day saw a 
millwright trying to lock three pieces of 
timber together to form the six arms of a 
wheel, and he was unable to lay out the 
several pieces, and thinking I could do it, I 
tried it, and succeeded in doing it correctly 
at the first attempt, although I had never 
seen such a jobin my life before, and the 
knowledge necessary to do that bit of work 
must have been native. 

I have employed mechanics nearly all my 
life since the age of 21 years, and have 
trained personally more than a hundred ap- 
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prentices in four different trades, and at least 
eight are to-day at the head of establish- 
ments or departments of large concerns. I 
have contracted for mechanical work to the 
amount of millions of dollars, much of 


which was work in which I had no training, 


further than to observe what others were 
doing, and how they did it, much of which 
was of a special character such as few men 
would undertake, and more than once have 
made a foreman of a young man under 21 
years of age in charge of works of con- 
struction where sums ranging from $20,000 
to $50,000 were involved, and have obtained 
good work, and made money right 
along. 

My experience, covering a long 
term of years, has firmly convinced 
me there never was a mechanic who 
was not a “‘born mechanic,” and that 
mechanical ability is unlike greatness 
—if a man is not born mechanical 
he cannot acquire the ability, nor 
have it thrust upon him, any more 
than a person not jhaving an ear for 
music can acquire it. 

While I believe the mechanics of 
to-day are asa class by far the most 
important of any in the world, yet I 
give to God the glory of having made 
them all, although they may have 
been cultivated in schools and by 
practice. 

Again, while I firmly believe no one not 
born with mechanical ability, and a taste for 
mechanical pursuits, can ever learn or acquire 
such knowledge as will make them success- 
ful mechanics, I at the same time as firmly 
believe that a boy having the taste and in- 
clinations of a true mechanic will indicate 
the same in precisely the ways which Victim 
holds up in derision—by making wooden 
windmills, water wheels, wagons, sleds, 
playhouses, chicken coops, etc., or will im- 
provise a locomotive and train of cars, or will 
be found during the school holidays, hang- 
ing around some engine-room courting the 
engineer, or begging waste bits of material 
at the shops, to use in his own enterprises; in 
contradistinction to those boys who on a 
holiday are out playing ball, or frequenting 
livery stables, making a little garden, boat- 
ing, or at other amusements, which indicate 
tastes other than mechanical. 

I fully believe ‘‘the child is the father of 
the man,” and many times when a boy has 
applied to me for an opportunity to learn a 
trade, I have been to his home, and hunted 


his play ground, to see what he has attempted 


to do, and what he had accomplished, and 
no amount of after observation would ever 


give me a better idea of his capabilities. |. 


The boy who can “‘ make things ” accurately 
and nicely with a jack-knife can use other 
tools equally well. 
Among the things to be remembered in 
connection with this subject are these facts : 
Many excellent mechanics cannot impart 


to another the knowledge and skill they 


possess, hence they are worthless as foremen 
or bosses, while another man who is an ordi. 
nary workman may be able to manage a 
gang successfully. 

Again, many a good workman who can 
build a piece of work of intricate construc- 
tion can make no intelligible drawings of 
his work, while another may make good 
drawings, if making copies, or working 
under another’s immediate direction, without 
-having any knowledge of the thing he is 
picturing. . 

Again, many good mechanics who are 
good draftsmen cannot do off-hand or per- 
spective drawing at all, and cannot learn. 

It is also a fact that many draftsmen, as 
well as those who are skilled in off-hand 
drawing, and including some artists of wide 
_ reputation, cannot make. good letters nor 
write fairly well, nor can they learn. 

Why? The faculties of executing with 
tools, mechanical drawing, off-hand per- 
spective, making printed letters, writing, 
spelling, mathematics, teaching or impart- 
ing information, are all such as must be born 
in the man, and while these traits may be 
cultivated, yet the fact stands patent to 
every observer that some persons with little 
or no cultivation will greatly excel others 


who put forth 
long and strong 
efforts to ac- 
complish the 
same thing, but 
with only mod- 
erate success. 
Now, Mr. 
Editor, I have 
stated my ‘‘ be- 
liefs” concern- 
ing some. 
things, as_ be- 
ing directly 
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ure allowable 
on pivot bear- 
ings. He fixes 
the limit at 240 
pounds per 
square inch of 
area. Now, 
my experience 
of over fifteen 
years in build- 
ing rubbing 
wheels for 
sand - rubbing 
marble and 
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adverse to ‘‘ Victim,” and I will add that 
I think it essential that a man should 
have some knowledge of a subject in order 
to write fairly concerning it, and hope 
for the encouragement of the boys that 
others will ‘‘ putin their oar” in this dis- 
cussion, until it may be satisfactorily deter- 
mined whether the great mass of skilled 
workmen of the present day are, or are not, 
entitled to be individually designated 
A Born MECHANIC. 


stone slabs or blocks, has led me to allow 
8,000 pounds per square inch, which is just 
twelve and a half times the limit given by 
Fairbairn. In a few instances I have seen 
some machines running with a pressure as 
high as 4,000 pounds, and they run well, but 
3,000 pounds is a perfectly safe working 
pressure, as can be seen in almost every 
marble or stone works which has _ these 
wheels. ; 

_. Mr. Lane has good reason to doubt the 


the step heats, and sometimes destroys itself 
in ashort time. I hope that some of your 
readers having experience ‘in heavy ma- 
chinery running on pivots will give us some 
of their notes on pressure limit. 

J. H. FRENIER. 


Thirty-six-inch Radial Drill. 

The accompanying engraving shows an 
improved post radial drill built by C. H. 
Baush & Sons, Holyoke, Mass. 

As will be seen, the machine consists essen- 
tially of a heavy bed-plate to which an up- 
right is attached, a saddle being fitted 
to the face of this upright upon flat 
bearing surfaces at right angles to 
each other, and fitted with gibs. In 
the middle of the face of the column 
is a rack, connected with which is the 

worm gearing by which the saddle is 
moved up or down upon the arm. 

To this saddle is pivoted the arm 
upon which the drill head moves in 
the ordinary manner. The method 

of driving will be understood from 

an inspection of the engraving, and 
it will be noticed that the back gear- 
“ing is located at the spindle, so that 
there is the least possible trouble from 
severe torsional stress. 
All movements of the spindle, head, 
and arm are convenient to the opera- 
tor ; the spindle is balanced as shown, so that 
the weight which balances it moves in line 
with the spindle and preserves a uniform 
balance; the arm and the head may be 
readily clamped in position when desired ; 
there is a quick return to the spindle, and 
all feeds are positive, there being interlock- 
ing clutches, as shown, which are engaged 
by means of the star wheels, and when 
released are held apart by spiral springs. 

The bed-plate of the machine is 7’ 6' x 2’ 
7” and 5}’ deep; extreme height of ma- 
chine, 10 feet ; greatest distance from end of 


| ‘spindle to bed-plate, 5’ 3” ; drills to the cen- 


ter of a circle 6’ 4” diameter. The driving 
belt on the countershaft is 4’’ wide, and that 
on the machine itself, 3}; the shipping 
weight, 5,000 pounds. 

——e 


A New Clamping Collar. 


The accompanying illustrations give an 
idea of the principle of construction of a 
clamping collar or ring, for which Mr. Rob- 
ert King, of 812 Hicks street, Brooklyn, N. 
Y., has recently been granted letters patent. 
As will be perceived by reference to the en- 
gravings, the collar is made in two parts,.so 
that it can be passed over a shaft, pipe or 
other cylindrical body at any point where 
the ends are inaccessible, and are so made as 
to lock together by the engaging teeth 
shown. 

The inside surfaces of these parts of the 
collar are so shaped as to be eccentric to 
each other, and inside of them is placed two 
pieces, which are in effect simply wedges, 
which, instead of being straight, are bent to 
conform to the circle of the shaft, and of the 
clamping rings. These inside pieces being 
put in place, and the clamping rings put 
over them (the teeth being engaged bya 
sidewise movement), the ring is then turned 
in the direction to tighten it, and by the wedg- 
ing action the whole is very firmly secured 
in position, as we can say frcm an inspection 
of some of the rings thus made. Fig. 1 
shows the device as intended to apply to a 
shaft or pipe, and in this form may be used 
for securing pulleys, thrust collars, etc , or, 
by using a soft metal for the inside pieces, it 


|has been used with great success for the 


purpose of stopping leaks in pipes. 
Fig. 2 shows the principle applied toa 
nut, which can be placed over the screw at 


any point, clamped together and used in the 


ordinary manner, and can be as readily re- 
moved when it is desired to do so. The 


m= | parts are either cast ready for use of soft 


metal, malleable iron. steel, etc., or it may 


———=|be made of any suitable material, and fin- 
=== |ished by machining, the method of manu- 


=: | facture being, of course, dependent upon the 


-- | particular use to which the collars are to be 
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Allowable Limit of Pressure on Pivots, 
Editor American Machinist : 

In your issue of February 5, Mr. Lane 
gives a few authorities on the limit of press- 


axiom advanced by Haswell, that ‘the 
friction of pivots is independent of the velo- 
city,” because when we increase the speed 


put. For securing insulation to the cover- 
ings of electric wires or cables, for instance, 
they are preferably made of a soft metal 
cast in metallic dies ready for use without 
further finishing, and may, in this instance, 
be made either in the form shown, or with a 
solid outer ring, which may be passed over 
the tube before it is put in place, and 
clamped in position after the insulation is in 
place. It will of course be obvious that the 
device in various forms can be used for 


of these wheels as much as 25 per cent. | many other purposes besides those mentioned. 
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“An Industrial University.” 


Elsewhere in this issue we publish a com- 
munication from Professor John E. Sweet, 
on the subject indicated above. The posi- 
tion that Professor Sweet occupies as -a me- 
chanic and engineer, his previous work as a 
teacher, and his well-known intention always 
to do something that shall benefit others, 
entitles what he has to say to careful consid- 
eration. 

It is an undisputed fact that the old-time 
apprentice system has fallen into disuse. 
However much we may deplore this, it is 
true, and the logic of events shows that it is 
useless to maintain a fight against popular 
opinion in this respect. 

But that does not change the fact that we 
need skilled mechanics, trained in the ways 
of this country. And, as Professor Sweet 
says: ‘‘ Trades can never be acquired in 
any possible way except by years of direct 
and prolonged application in the use of tools, 
directed by inquisitive thought.” 

The statement above quoted is, as it were, 
the key to the whole situation. Technical 
schools—so called—are excellent in their 
way, and may be depended upon to furnish 
bright graduates, able to direct work from a 
theoretical standpoint; and right here we 
wish to disclaim any intention to make light 
of this ability. But what is wanted is men 
who are able to do the work. An army of 
generals would make a. poor job of waging 
war; soa shopful of men who could simply 
think out the problems of machinery would 
never build many machines. Back of the 
men who think out plans must be the men 
who can do. There is where men go astray. 
Popular opinion is to the effect that the skill 
required in the actual work of manufacture 
is of but little consequence; yet intelligent 
mechanics, men who have worked twenty 
years at a trade, realize that there is always 
more before than behind them. 

Professor Sweet proposes a university in 
which the principal course shall be learning 
a trade. Outside of this is the educational 
feature. This, of course, is reversing the 
methods of the technical school, in which 
what little there is of shop practice is the 
secondary consideration. If Professor Sweet’s 
plan were carried out the two school systems 
would in no wise be in conflict. In the one 
school, handicraft is the important feature; 
in the other, a secondary matter. 

As we have intimated, Professor Sweet’s 
plan is, we believe, worthy of serious con- 
sideration. It is worthy the consideration 
of those who look at the whole matter from 
a selfish standpoint, and it is also worthy the 
consideration of those who, from unselfish 
motives, seek to make the world better. 

—e ee 
Employment of Women. 


In our issue of August 28 last we called at- 
tention to some of the evils which our obser- 
vation had led us to believe were following 
as a result of the increasing employment of 
women at occupations formerly filled by 
men. The text for our remarks at that 
time was furnished by the news that women 
had been employed as core makers in some 
of the foundries of a Western manufactur- 
ing town, and we declared our belief that 
the final result of such movements would 
be to lower the wages and standard of living 
for both men and women. 

Recently, the Commercial Advertiser, of 
this city, has been at great pains to get at 
the bottom facts connected with this matter, 
and the revelations made regarding the con- 
dition of some of the women and girls doing 
work in this city formerly done by-men, are 
well calculated to make him who has any 
feeling for the sufferings of others, heartsick. 
It is shown conclusively, and, too, by a pa- 
per not given to sensational exaggeration, 
that the vast majority of women in New 


| York City, who follow the various occupa- | [ 


tions open to them, cannot hope to make a 
real living at the work, and must either be 
helped by friends or relatives or—sell their 
honor. Besides this, many employers seem 
to think that the payment of the small 
wages entitles them to practice all manner 
of contemptible trickery and mean tyranny 
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in their dealings with the women and girls 
employed by them, and accordingly treat 
them in a manner calculated to make one 
blush for mankind. 

And the only remedy our contem- 
porary has to suggest for this, is that Amer- 
ican girls should seek positions as household 
servants. 

We seem to be treading paths now that in 
some respects bear striking resemblances to 
those which history informs us led to the 
utter destruction of other nations, but we hope 
and believe that a better fate awaits us. 
And, of course, things are as yet in much 
better shape outside the large cities. 

Social science will prove that it has fallen 
far behind other departments of human work 
if it does not show the way to avoid these 
evils, which seem to almost inevitably result 
from the advance of civilization. 

Se an "Re 
Profit-sharing Based Upon Moral 
Habits. 


A recent press dispatch announces that 
Mr. C. G. Conn, of Elkhart, Ind., who owns 
and operates one of ‘the largest band instru- 
ment factories in the world, has organized a 
system of profit-sharing which seems to 
possess some peculiar features. If the case 
is correctly reported, Mr. Conn’s employes 
are to be divided into three classes, the first 
two classifications being based upon length 
of time of service, faithfulness and morality, 
while the third class of employes is to con- 
sist of those who have been faithful, indus- 
trious, etc., but whose habits are not moral. 

We have several times tried to point out 
that schemes of profit-sharing to be success 
ful should be based upon purely business 
principles; not upon sentiment. Mr. Conn’s 
motives are no doubt good ones, and are en- 
titled to respect, but we think that the only 
correct way of dividing up the profits of 
a business between employer and employes 
is that based upon the well-recognized busi- 
ness principle of fair return for value re- 
ceived. Division of profits should, in this 
case, it seems to us, be based solely upon the 
ability and willingness to render efficient 
service in making horns; then, after that, any 
efforts which may be put forth by either em- 
ployer or employe to improve the morals of 
the other may stand upon their own merits, 
and be received or judged accordingly. 

We believe an employer is justified in re- 
fusing employment to a grossly immoral 
person, especially if his immorality is of such 
character as to make his presence in the shop 
an offense to other employes. But further 
than this we do not think itis his duty to 
look after the morals of employes any more 
than it is the duty of employes to look after 
the morals of employers. 

The establishment of patriarchal relations 
between employers and employes—though 
creditable to the heart of the former—is not, 
we think, desirable for either party. Each 
should do the fair thing by the other, first, 
because it is right to do so, and wrong not 
to do it, and, secondly, because it is good 
business, and pays. 

——_ a oe __—__ 
The Suppression of Improvements. 


An instructive example of the practical 
workings of trusts is given by the revela- 
tions made in the courts during a recently 
concluded suit between the ‘‘ Harrow Trust” 
and a firm of manufacturers which had en- 
tered it, and then afterwards wished to with- 
draw from it. A good idea of the facts 
brought out at the trial may be had from the 
following extract from the decision of Judge 
Smith, of Elmira, before whom the case was 
tried. We quote as follows : 


‘* By this contract for fifty years they are 
not permitted to avail themselves of any 
devices under patents other than those under 
which they now manufacture, even after the 
expiration of such patents. The defendant 
the central organization of the Harrow 
Trust] has covenanted for fifty years not to 
manufacture under all that is valuable of the 
present patents, to wit, those patents under 
which its licensees [the manufacturers who 
had joined the trust| are now manufacturing. 
Nor are these manufacturers permitted to 
utilize any new inventions which they may 
make or any new patents of which they may 
acquire control,” 
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It will readily be seen that if this contract 
had run the length of time intended (fifty 
years) it would have effectually prevented 
any advance or improvement in harrows dur- 
ing that time, and this would not only have 
been prejudicial to the interests of farmers, 
and consequently of the great mass of peo- 
ple who are not farmers, but harrow manu- 
facturers would not within that time be in 
the market to any great extent for new ma- 
chinery or tools to be used in manufacturing. 
For it is the constant changing, which, with 
competition, is always going on in the method 
of manufacture of such things, caused by 
improvements in their construction, that, 
more than anything else, perhaps, makes the 
demand for improved machinery to be used 
in manufacturing. Here is a case in which 
not only the natural effect of trusts in re- 
pressing improvements was to be put in 
play, but all improvements were expressly 
forbidden for a term of fifty years. The deci- 
sion of the court, and the revelations made 
during the trial of the case, may lead to the 
dissolution of the trust, as the publicity given 
the business, if is thought, will prove ex- 
ceedingly damaging to the trust and its mem- 
bers. The Clipper Chilled Plow Company, 
which, it is reported, only consented to join 
the trust under pressure of threats of ruina- 
tion of its business, wanted to draw out 
after a month’s experience, and the trust 
undertook to retain the valuable patents be- 
longing to the Clipper Company. The deci- 
sion not only gives the Clipper Company its 
patents, but declares the trust to be an ille- 
gal organization, notwithstanding that it is 
a regularly incorporated company. 

—_——__—_»~g@>e—__—_——- 

A typical illustration of the way in which 
things are done nowadays was seen in this 
city a short time ago, in the method adopted 
for the launching of a new daily paper, The 
Recorder. The full force of editors, report- 
ers, and others in all departments were not 
only engaged, but put at actual work turn- 
ing out genuine newspapers for several days, 
which were not shown to the public, but 
only to the editor and the publisher. News 
telegrams came in from all parts of the 
world, were edited and put in type; local 
news was carefully gathered and prepared 
for insertion, editorials were written, the 
paper was set up, stereotyped and printed 
as though everything depended upon its 
being just right, and exactly on time. It is 
said that before the public saw the first regu- 
lar issue of the paper $300,000 had been ex- 
pended upon it. The modern metropolitan 
newspaper office is a machine which must 
work smoothly, or there is trouble, and the 
method adopted by this latest venture in the 
field of journalism—though a new one in 
that line—is analogous to the time-honored 
custom of the machinist, who, when he 
builds a new machine, usually operates it 
for a few days, ‘‘limbering it up,” adjust- 
ing a journal here, or a screw there, until 
everything works smoothly. The incident 
also shows the difference between starting 
newspapers now and in the days of Horace 
Greeley and the elder Bennett. 


CvgsTONs im) AND 
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" Qiahatliind ek deaniit tates of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
we they should be written on a separate 
sheet. 


(118) ‘“‘New Bedford” asks: Will you 
give a rule for finding the diameter of round 
blanks of sheet metal to be drawn by a press 
into a cup or dish? I want to draw up two 
cups to be 24” outside diameter, and 2%’ 
deep, the bottom of one to be flat and 
with sharp corners, the other with rounded 
corners. The metal is German silver, and 
is not to be drawn thinner. A.—Mr. Oberlin 
Smith, in an address delivered before the 
Franklin Institute, which was published in 
the Journal of Nov., 1886, gave three 
methods of finding the size of blanks. The 
first was what he called the tentative method, 
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and consisted simply ina series of experi- 
ments with various blanks, until the proper 
one was found. This, of course, was for 
use mainly in complicated cases, and when 
the cutting portions of the die and punch 
could be finally sized after the other work 
was done. The second method was by 
weighing the sample piece, and then, know- 
ing the weight of the sheet metal per square 
inch, compute the diameter of a piece hav- 
ing the required area to equal the sample in 
weight. The third method is by computa- 
tion, and the formula given is 
@=a/d*+4dah 
for sharp-cornered cup. Where 
x = diam. of blank. 
d = diam. of cup. 
h = height of cup. 
For round-cornered cup where the corner is 
small, say radius of corner less than } height 
of cup, the formula given is 
a= (4/ d? +4dh) —r about; r being the 
radius of the corner. This is based upon 
the assumption that the thickness of the 
metal is not to be altered by the drawing 
operation. Applying the first formula to 
your cup with square corner, we have 


a= 4/ 2.25" & 2.25" + 4X 2.25" x 2.5" 
= 5.25” = diameter of blank. You do not 
give the radius of the corners of the round- 
cornered cup, but assuming it to be }’, and 
applying the second formula, we have 

a= (4/2.25" X 2.25” + 4 x 2.25" x 2.5") — 
.25'' = 5” = diameter of blank. 


(119) J..W. F., Brooklyn, N. Y., writes: 
. Please state the difference between cast-iron 
and wrought-iron. Although an iron maker, 
when I was asked the question I could not 
answer it intelligently. .A.—Cast-iron is the 
crude metal derived from the smelting fur- 
nace. The ore and fuel are thrown in the 
furnace together, an intense heat is generated 
by means of a strong blast of air, the refrac- 
tory ore is thereby reduced, and the iron 
gradually melts and runs down to the bottom 
by gravity. During this preliminary smelt- 
ing process, the cast or liquid iron has ample 
opportunity of combining with and absorb- 
ing a considerable quantity of carbon; this 
absorption of carbon in cast-iron, whether in 
combination with the iron or not, is its dis- 
tinguishing feature, and determines its be- 
havior in most respects. It is the presence 
of carbon which gives to it its fusibility, and 
enables it to be remelted again and again, 
and thus renders it suitable for the founder, 
the degree of fusibility depending on the 
quantity of carbon which it contains. When 
iron contains carbon in great excess, a portion 
of it may be in an uncombined condition, 
and this influences the quality in direction 
of fluidity, softness and weakness. The 
proportion of carbon in cast-iron varies from 
5 to 2 per cent. Wrought-iron is made 
directly from cast-iron by a process of elimi- 
nation, whereby the greater portion of its 
carbon, as well as any sulphur, silicon, phos- 
phorus, and other impurities are got rid of 
as far as may be practicable, the change be- 
ing effected by subjecting the iron, while in 
a hot or liquid state, to the oxidizing influ- 
ence of a powerful flame, by which the im- 
purities, as well as the carbon, are carried 
away in the form of gas, or combine with the 
slag in the furnace. When cast-iron is thus 
acted upon by an oxidizing flame, and ever 
part is exposed to its influence in the pud- 
dling process, the newly converted mass of 
viscous iron, when removed from the fur- 
nace, may be compared to a dirty iron sponge 
full of impurities; the doughy mass has to 
be put under a steam hammer, or some form 
of squeezer, in order to drive or wring out 
the mechanical impurities which it contains. 
It is then elongated, by means of rolls, into 
a rough bar, and cut into short pieces ; these 
pieces are piled up into a bundle, which is 
reheated to the welding point, and again 
rolled, so as to cleanse the iron thoroughly. 
Indeed, for the better descriptions of wrought- 
iron, the processes of piling, reheating and 
rolling are sometimes repeated several times, 
until the proper quality is attained. The 
quality of wrought-iron thus treated depends 
to a great extent on the original selection of 
the mixture of cast-iron from which it has 
been made, as well as on the purity of the 
fuel used for the converting process. By 
whatever process the change from cast-iron 
into wrought-iron is effected, the decided 
alteration of the whole character for the 
better is unmistakable ; the ultimate tensile 
strength and the limit of elasticity is much 
increased, by the elimination of carbon and 
other impurities. Wrought-iron is found to 
differ almost as much in quality as cast-iron, 
and this is partly due to the fact that it is 
seldom or ever entirely free from carbon and 
other ingredients. The amount of carbon 
varies from an imperceptibly small quantit 
up to} per cent. The presence of a small 
quantity of carbon, while serving to increase 
the strength, rigidity and hardness of the 
material, at the same time greatly interferes 
with the welding property. 


(120) C. H. 8., Munroe Falls, Ohio, writes : 
We have three pulleys, 31%, 278 and 24 
inches diameter, which we are going to use 
for cone speeds; and we have also another 
32-inch pulley, which is to work with the 
27§ -inch pulley, What should be the diam- 


AMERICAN 


eters of the other pulleys to work with the 
31% and 24-inch pulleys so as to have the 
same tension in belt? A.—The required 
diameters will depend on the distance be- 
tween the centers of the shafts, which you 
have not given. Hence we shall explain 
how you can find these diameters for any dis- 
tance between shafts. Lay off the distance 
between centers H# and F of the shafts. 
From the center F describe circles D,, D, and 
D;, whose diameters are respectively equal 
to 24, 278 and 312 inches. From the center 
# describe a circle d,, 32 inches diameter. 
Draw the line H J tangent to the circles d, 
and D,. From the point B, midway be- 
tween # and ¥ erect B G perpendicular to 
EH F. Locate the point G by making B G 
= H F X .814; that is, multiply the center 
line H F’ by .814, and the product will be 
the height of B G. With G as a center, 
draw a circle tangent to H J; the belt line of 
any other pair of pulleys must be tangent 
to the circle G; hence draw J K tangent to 
the circles G and D,, and from # as a center 
draw the circle ds tangent to the line J K; 
the diameter of this circle will be the diam- 
eter of the small pulley.e Lastly draw LZ M 
tangent to D, and G; from # draw the cir- 
cle d, tangent to Z M; the diameter of this 
circle will be the diameter of the large pul- 
ley required. In order to obtain great accu- 
racy the drawing should be made to as large 
a scale as possible. For 8 feet between the 
centers # and F'we find d, to be 28 inches, and 
d, 36 inches ; but these sizes were obtained 
from a comparatively small scale, and may 
have to be somewhat modified. 2. What 
per cent. of saving in fuel can I obtain by 
using a high-speed automatic cut-off engine, 
instead of a common slide valve engine, 
everything else being the same? A.—Your 
question is very indefinite; the saving of fuel 


| will depend much on the kind of engines 


used ; you may obtain, with a good auto- 
matic cut-off engine, a saving of 10 to 15 per 
cent, or more, in fuel. 
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threads of the lead screw. If both the last 
conditions are present, you can ignore them 
in the calculations by multiplying the num- 
ber of threads per inch in the lead screw by 
four. If the thread to be cut isa fractional 
one, or if the pitch of the lead screw is frac- 
tional, or if both are fractional, then reduce 
the fractions to acommon denominator, and 
use the numerators of these fractions as if 
they equaled the pitch of the screw to be 
cut, and of the lead screw respectively. 
Then use that part of the rule given above 
which applies to the lathe in question. For 
instance, suppose it is desired to cut a thread 
of $$inch pitch, and the lead screw has 4 
threads per inch. Then the pitch of the 
lead screw will be + inch, which is equal to 
gzinch. We now have two fractions, 2§ and 
33, and the two screws will be in the pro- 
portion of 25 to 8, and the gears can be fig- 
ured by the above rule, assuming the num- 
ber of threads to be cut to be 8 per inch, and 
those on the lead screw to be 25 per inch. 
But this latter number may be further modi- 
fied by conditions named above, such as a 
reduced speed of the stud, or fixed com- 
pound gears. In the instance given, if the 
lead screw had been 24 threads per inch, 


then its pitch being 54, inch, we have the| 


fractions 74; and 23, which, reduced to a 
common denominator, are ;°4, and $25, and 
the gears will be the same asif the lead 
screw ‘had 125 threads per inch, and the 
screw to be cut 64 threads per inch. 2. 
Please also give me the rule for setting for 
taper in the lathe such as for connecting rods. 
A.—No rule can be given for this which 
will produce exact results, owing to the fact 
that the centers enter the work an indefinite 
distance. Ifit were not for this circumstance 


the following would be an exact rule, and it 
is an approximation as it is. To find the 
distance to set the center over: Divide the 


difference in the diameters of the large and 
small end of the taper by 2, and multiply 
this quotient by the ratio which the total 


(121) J. Z., New York, writes: Will you 
please giverule for setting gears for screw 
cutting on the lathe? .A.—This is an ever- 
recurring question, and if we answered it in 
detail every time it is asked there would be 
room for little else in this department. As 
the rule for this has not yet been published 
in this volume, however, we reprint from the 
last volume the following rule, which we be- 
lieve covers every condition met with in 
practice. Ifthe lathe issimple geared, and 
the stud runs at the same speed as the spin- 
dle, then select some gear for the screw, and 
multiply its number of teeth by the number 
of threads per inch in the lead screw, and di- 
vide this result by the number of threads per 
inch which you wish to cut. This will give 
you the number of teeth in the gear for the 
stud. If this result is a fractional number, 
or a number which is mot among the gears 
which you possess, then try some other gear 
for the screw. But if you prefer to select 
the gear for the stud first, then multiply its 
number of teeth by the number of threads 
per inch which you wish to cut, and divide 
by the number of threads per inch on the 
lead screw. ‘This will give you the number 
of teeth for the gear on the screw. If the 
lathe is compound, select at random all the 
driving gears, multiply the numbers of their 
teeth together, and this product by the num- 
ber of threads you wish to cut. Then select 
at random all the driven gears except one; 
multiply the numbers of their teeth together, 
and this product by the number of threads 
perinch in the lead screw. Now divide the 
first result by the second, and you will have 
the number of teeth in the remaining driven 
gear. Butif you prefer, you can select at 
random all the driven gears. Multiply the 
numbers of their teeth together, and this 
product by the number of threads per inch 
in the lead screw. Then select at random all 
the driving gears except one. Multiply the 
numbers of their teeth together, and this re- 
sult by the number of threads per inch of 
the screw you wish to cut. Divide the first 
result by the last, and you will have the 
number of teeth in the remaining driver. 
When the gears on the compounding stud 
are fast together, and cannot be changed, 
then the driven one has usually twice as 
many teeth as the other, or driver, in which 
case you can, in the calculations, consider 
the lead screw to have twice as many threads 
per inch as it actually has, and then ignore 
the compounding entirely. Some lathes are 
so constructed that the stud on which the 
first driver is placed revolves only half as 
fast as the spindle. You can ignore this in 
the calculations by doubling the number of 


length of the shaft bears to the length of the 
tapered portion. For example, suppose a 
shaft three feet long is to havea taper turn- 
ed on the end one foot-long, the large end of 
the taper being two inches, and the small 
end one inch diameter. The difference be- 
tween the diameters of the large and small 
ends is one inch, which, divided by two, 
gives one-half inch. The whole length of the 
shaft being three feet, and the tapered por- 
tion one foot, the ratio between their lengths 
is three, and one-half inch multiplied by 
three gives one and a half inches, the amount 
to set the center over. This, as said above, 
however, will be modified to some extent by 
the fact that the centers enter the work an 
indefinite distance. 
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Link-Belt Engineering Co., Philadelphia and N. Y. 
Shafting Straighteners. J.H. Wells, Tampa, Fla. 


‘*Bradley’s Power’ Hammers, the best in the 
world.’ 20sizes. Bradley & Co., Syracuse, N. Y. 

Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, Ill., manufacturers. 

Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock b 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 

Ice and Refrigerating Machines, 155 sold, and all 
successful. David Boyle, 521 Monroe St., Chicago, Ti. 


Get particulars of our new Wall, Suspended and 
Radial Drills. C.H. Baush & Sons, Holyoke, Mass. 


Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St., N. Y. 


Crank pin Machines. Pedrick & Ayer, Phila- 


delphia, Pa. 


Planer Chucks—Greenwood’s Universal. 
& Ayer, Philadelphia, Pa. 


Light Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 


I. D. L. Drawing Stands. The original, For par- 
ticulars and prices, address W.S. Rogers, Troy, N. Y. 


Castings for small and medium-sized vertical en- 
gines. Humphrey’s Foundry, Bellefontaine, Ohio. 


To get the best work out of a Star Hack Saw, 
bear down heavily, and draw it very slowly, 


Pedrick 
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For small boilers address W. D. Rich, 539 Race 
street, Philadelphia, Pa. 


Audubon Machine Works, New Haven, Conn. 
Electrical work, superior facilities, builders of ma- 
chinery, heavy and light. 


Guild & Garrison, Brooklyn, N. Y., manufacture 


steam pumps, vacuum pumps, vacuum apparatus, 


air pumps, acid blowers, filter press pumps, etc. 


For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son St., Chicago, Ill. 


S. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. S. A. Smith, 23 
S. Canal St., Chicago, Western Agent. 


Billings & Spencer Co.’s Packer & Boiler Ratchet, 
and all kinds of Forged Wrenches. 8S. A. Smith, 23 
S. Canal St., Chicago, Western representative. 


For the latest improved Eccentric Hook, Con- 
necting Rods and Stub Ends, address T. C. Dill 
Machine Company, Philadelphia, Pa. 


Self-adjusting Hand-screw for pattern makers, 


cabinet makers and wood workers generally; send 
for circular. Wm. H. Denney, Lancaster, Pa. 


257 **Only Drill Press built on 

82” ‘Ko-rekt’ principles, 

37’) evenif they come from Jersey.” 

42" Gould & Eberhardt, New Ark, N. J. 


DuBois & DuBois, Patent Attys, '71511th St., Wash- 
ington, D. C., procure first-class patents. Send stamp 
for illustrate enenie, ** March of Invention,’’ con- 
taining valuable information, and list of references. 


Patent Soliciting of High Class. = 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York. 4 
Send for Brief History of Patent Legislation. 


Every draftsman needs one. The Engineer’s Sketch 
Book of mechanical movements, appliances, devices, 
aig ba agg gr m0 T. W. Barber. 1,936 illustrations, 
8vo. cloth, $3. Catalogue of books on mech. subjects 


free, E. & F. N. Spon,12 Cortlandt St., New York 


Boiler Makers—The advertiser has designed a cy- 
lindrical boiler, which combines several new and 
important points for high pressures and_ light 
weights. Wishes to correspond with reputable par- 
ties to develop same. Stacy Potts, 1431 R street, 
N. W., Washington, D. C. 


De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have. purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 


Club Rates.—If no one is getting up a club for the 
AMERICAN MAcHINIsT in your town or _ establish- 
ment, send for Circular of New Club Rates, and 
try it yourself. Address AMERICAN MACHINIST, 96 
Fulton St., New York. 


‘**Binders’’ for the American Machinist. Two 
styles, the ‘‘ Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,” mailed at-50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton St., New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 


postpaid. Published by John Wiley & Sons, 53 
East 10th St., New York. 


A machine shop will be established at Ocala, Fla. 


A cotton factory, to cost $100,000, is to be built at 
Cheraw. 8. C. 


Wrought-iron pipe works will probably be estab- 
lished at Roanoke, Va. 

Ground will be broken about May 1, for a cotton- 
mill at Huntersville, N. C. 

A hardware factory, to cost $26,700, is to be estab- 
lished at Middleville. Mich. 

An eiectric light plant will, it is reported, be 
established at Versailles, Ky. 

P. B. Allen will, it is reported, establish a tin- 
working factory at Buchanan, Va. 

The El Paso (Tex.) Foundry and Machine Com- 
pany will erect a building 40x110 feet. 


Sioux Falls, Dak., is to have a new machine plant, 
which it is expected will employ 500 men. 


The Smith-Hill Co., Quincy, Il., will build an 
addition to their extensive machine shops. 


G. L. Colgate has received franchise to erect a 
$100,000 electric light plant at Roanoke, Va. 


It is stated that Berwick (Pa.) Car Works contem- 
plate removing their plant to Bristol, Tenn. 


G. Jaeger is investigating with a view of erecting 
a $15,000 electric light plant at Cuero, Texas. 

The organization of a stock company to erect a 
cotton-mill at Elizabeth City, N. C., is talked of. 


The Lead Hill Foundry and Machine Shops, at 
Lead Hill, Ark., expect to put in new machinery. 


The Lyman Mills Corporation, Holyoke, Mass., 
will erect a new mili, which will cost about $50,000. 


The Holt Manufacturing Company has been organ- 
ized at Hartford, Conn., to manufacture hardware. 


The Richmond (Va.) Locomotive and Machine 
Works is rebuilding its boiler shop, lately burned. 


It is stated that final arrangements have been 
made which secure to Pulaski, Va., a large rolling- 
mill. 


Ground has been broken at Jackson, Mich., for 
the buildings for the new Columbia Foundry Com- 
pany. 

J. C. Shaw, of Collins, Ohio, is investigating with 


a view of removing his pump works to Clarksville, 
Tenn. : 


The size and capacity of the Berlin Machine 
Works, at Beloit, Wis., will be doubled the coming 
spring, 
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J. A. Hunnicutt and G. T. Johnson will, it is re- 
ported, erect the ice factory lately mentioned at 
Athens, Ga. 


The Henrietta Cotton-mills Company, of Henri- 
etta, N. C., will, it is stated, double the capacity of 
its cotton-mill. 


The Belton Iron Works, of Belton, will probably 
remove its iron foundry and machine shops to 
Comanche, Texas. 


The Chattahoochee Land Company, of Atlanta 
will, it is reported, build iron furnaces and rolling- 
mills at Bolton, Ga. 


The Mammoth Spring (Ark.) Roller Mills Com- 
pany will add new machinery to their plant and 
increase its capacity. 


Merwin McKaig, of Cumberland, Md., will, it is 
reported, remove his iron and steel shafting works 
to Martinsburg, W. Va. — 


The Curtis Hardware Company is a new incor- 
porated concern at Wellington, Kansas, with a 
capital stock of $30,000. 


A stock company will be organized to operate the 
Murray & Stevenson Iron Foundry and Machine 
Shops, at Anniston, Ala. 


A large machine shop connected with the Duluth, 
South Shore & Atlantic Railroad is to start up 
soon at Marquette, Mich. 


New machinery will be added to the Arlington 
(S. C.) cotton mill, and the Calumet cotton factory 
at Mammoth Spring, Ark. 


It is reported that additional machinery will be 
put into the Altamaha cotton-mills,. which are 
located at Burlington, N. C. 


It is stated that a committee will endeavor to 
organize a $60,000 stock company to erect a rolling- 
mill at San Antonio, Texas. : 


The Southern Rolling Mill, at Avondale, Ala., i 
shortly to increase its capacity by the addition of 
ten more puddling furnaces. 


The new foundry of Doherty Brothers, at Lowell, 
Mass., will be furnished with machinery to run by 
electricity, at a cost of $35,000. 


It is reported that the Capitol Electric Company, 
Nashville, Tenn., will put a 1,000 horse-power en- 
gine in its electric light plant. 


The Hazen Co., of Anderson, Ind., is now erect- 
ing an immense nail plant, and contemplates the 
erection of a steel billet plant. 


Work on the new factory of the South Wareham, 
(Mass.) Nail Works is being pushed rapidly forward. 
New machines are to be put in. 


The Houston (Tex.) Foundry and Machine Com- 
pany, with a capital of $25,000, has organized to 
build a foundry and machine shop. 

E. H. Bramnel, of Camden, Me., is to build a two- 
story building, 46x52, for a brass and iron foundry 
and machine and wood-working shop. — 


A foundry and machine shop will be established 
at Berryville, Va. The Berryville Land and Endow- 
ment Company can give information. 


P. H. Abernathy, of Bakersville, W.J. Graham, 
of Johnson City, and R. L. Graham are reported as 
to erect an ice factory in Asheville, N. C. 


A cotton factory with a capital of $90,000, to give 
employment to about 100 operatives, will be erected 
at Morristown, Tenn., by A. J. Patterson. 


W. D. Forbes & Co. are starting a new machine 
shop at Thirteenth and Hudson streets, Hoboken, 
N. J., for building special tools, guns, etc. 


The Anniston Manufacturing Company, of Annis- 
ton, Ala., is reported as to put new machinery in, 
and increase the capacity of its cotton-mill. 


The Seaton Manufacturing Company, of Cleve- 
land, Ohio, is corresponding with a view of remov- 
ing its bolt and nut factory to Anniston, Ala. 


A proposition has been made for the organization 
of.a $350,000 stock company forthe purpose of es- 
tablishing a hardware factory at Roanoke, Va. 


The Southern Horse and Mule Shoe Company has 
recently been organized, with a capital stock of 
$300,000, to erect machine shops at Strasburg, Va. 


It is said that new manufacturing enterprise was 
never so lively in Texas as at the present time. A 
good deal of capital is finding its way into the State. 


The Old Dominion Iron and Nail Works Company, 
Richmond, Va., contemplate the early improve- 
ment and enlargement of their iron and nail works. 


J. B. Hastings, of Parkersburg, W. Va., proposes 
the organization of a $100,000 stock company, to 
establish a Hastings wire nail factory in Roanoke, 
Va. 


The Southern Rolling-mill will, it is reported, in- 
crease its capacity by the erection of ten additional 
puddling furnaces at its rolling-mill near Avondale, 
Ala. 

The Bessemer (Ala.) Pipe Works will be in opera- 
tion by Marchi. They will employ 800 men at the 
beginning, the force to be increased very soon to 
1,000. 


The bill to incorporate the Alabama Iron and 
Steel Company, Birmingham, Ala., recently re- 
ported, has been introduced in the legislature and 
passed. 


The Kingsley Foundry and Manufacturing Com- 
pany, of Elyria, O., have secured a location in 
Hammond, Ind., and will erect on it a plant to cost 
$30,000 


Crews & Westbrooks, Danville, Va., have, it is 
stated, erected an additional buillding to their iron 
foundry and machine shops, and put in new ma- 
chinery. 


W.J. Hammond & Sons, of Pittsburgh, will erect 
a new sheet-mill at Mansfield, Pa., the citizens of 
that place having donated atwenty-acre site for 
the works. 


W. C. Hargrove, of Sulphur Springs, Tex., is en- 
deavoring to organize a stock company for the 
purpose of erecting a cotton and woolen-mill at 
that place. 


Messrs. Berger & Raney, of Newcastle, Pa., con- 
template, it is stated, the construction of four iron 
furnaces in Middlesborough, Ky., with a steel plant 
in connection. 


The Chesapeake & Ohio Railroad Co. (office, 
Richmond, Va.,) is reported as having secured site, 
and is to erect $250,000 foundry and machine shop 
at Russell, Ky. 


The James Reynolds Machine Company has been 
organized at New Haven, Conn., to manufacture, 
buy and sell general and special machinery and 
machine tools. 


R. J. May has sold his foundry and machine shop 
at McKeesport, Pa., and has purchased another site 
on which he will erect a much larger plant to cost 
about $50,000. 


The Little Rock Cotton-miils Company has been 
organized, purchased the Quapa cotton-mill at 
Little Rock, Ark., and will put new machinery in 
and operate same. 


It is stated that the Bloomsburg Car Company, of 
Bloomsburg, Pa.. have been prospecting at Bristol), 
Tenn., looking to the establishment of a car works 
plant in that place. 


Messrs. Berger & Raney, of New Castle, Pa., con- 
template, it is stated, the construction of four iron 
furnaces in Middlesborough, Ky., with a steel 
plant in connection. 


The Ohio Development Company, of Florence, 
Ala., are in negotiation with Ohio capitalists. look- 
ing to the establishment at Florence of a rolling- 
mil! and iron works. 


A number of Chicago and Pittsburgh capitalists 
have located a tinplate-mill in South Joliet, Ill. 
The firm of Lewis Bros., of Pittsburgh, are inter- 
ested in the enterprise. 


W. H. Moffatt & Co., Rushville, Ind., machinists 
and dealers in brass goods, iron pipe, natural gas 
fixtures, etc., will increase their facilities by the 
erection of new buildings. 


The organization of a stock company to erect a 
$50,000 cotton-mill is being agitated at Cedartown, 
Ga. The secretary Cartersville Industrial Asso- 
ciation can give information. 


The Brosius Rotary Engine Company, capital 
$500,000, has been incorporated at Savannah, Ga.., 
to purchase the patent right of the Brosius rotary 
engine and to manufacture it. 


W. P. Campbell is reported as having purchased 
the Foster Hardware Works, at Florence, Ala., for 
$47,000, and as organizing a stock company for the 
purpose of operating the works. 


The Albion Iron Works; capital $200,000, has been 
organized at Knoxville, Tenn., to build a foundry 
and machine shops. A. L. McEwon, manager. Cin- 
cinnati, O., can give information. 


The Automatic Station and Street Indicator Com- 
pany, Rockingham, N. C., are considering the ques- 
tion of a new location. When this is determined 
they will build a new factory at once. 


It is stated that negotiations are pending for the 
erection of a cotton-mill by Cincinnati (Ohio) par- 
ties at Middlesborough, Ky. The Middlesborough 
Town Company can give information. 


Endeavors are now being made for the organiza- 
tion of the $125,000 stock company to erect a cotton- 
mill at Edgefield, S. C., recently mentioned. For 
further information address G. B. Lake. 


The La Grange Electric Light and Power Com- 
pany_has been incorporated at La Grange, Ky.., 
with I. T. Risley, president, and D. C. McDowell, 
secretary. The capital stock is $15,000. 


It is reported that a $50,000 stock company has 
been organized to erect a wire nail factory at 
Salem, Va., to use the patent wire nail machinery 
of J. B. Hastings, of Parkersburg, W. Va. 


Oden Bowie, I. F. Rasin, W. J. O’Brien and others 
have incorporated the Zell Stored Power Co., 
Baltimore, Md., to manufacture a motor invented 
by R. R. Zell. The capital stock is $500,000. 


Contract has, it is reported, been signed by 
Chicago (Ill.) and other capitalists for the erection 
of a $200,000 structural and galvanized iron works, 
in Pulaski City, Va. L. J. Hyland is interested. 


The Chicago & Erie Co. will erect at Huntington, 
Ind., a building 250 feet long by 75 feet wide, in 
which to do car repairing. This will increase their 
force of shop hands at that point about 100 men. 


A cotton-mill, to employ a thousand hands, and 
with a capital of not less than $500,000, is to be 
erected near Norfolk, Va., by a company of resi- 
dents of New York, with John G. Hoyt as president. 


It is stated that O. Hammond, E. F. Jones and S. 
H. Moffett, of Harrisonburg, Va., will organize a 
$1,000,000 stock company at Baltimore, Md., to 
manufacture the patent cigarette machine.of J. V. 
Bohannon. 


The Alabama Locomotive Company, recently re- 
ported (under Montgomery), has for its purpose the 
erection of locomotive works in Alabama City, Ala.; 
capital stock, $1,000,000, with privilege of increasing 
to $10,000,000. 


The “Hartford Engine and Machine Works” is 
the title of a new concern at 223 State street, Hart- 


ford, Conn. Small steam engines, pumps and other 
machinery of the kind will be built, including spe- 
cial machines and tools. 


The Springfield Emery Wheel Manufacturing Com- 
pany, Bridgeport, Conn., issue a very complete 
catalogue of emery and corundum wheels, flint and 
sapphire paper and emery cloth; also grinding ma- 
chines in a great variety. : 

The Wells Manufacturing Company has decided 
to begin the manufacture of stoves, and will im- 
mediately buy a site and erect a large factory in 
Indianapolis, Ind. The company has arranged to 
invest $50,000 in the enterprise. 


There is water-works agitation in Ballard, Wash.; 
Keene, N. H.; Salt Lake City, Utah; Prospect, N. 
Y.; Newberne, N. C.; Spokane Falls, Wash ; Mount 
Tabor, Ore., Corvallis, Ore.; Stanford, Ky.; Macomb, 
Ill.; Tacoma, Wash.; Macon, Ga, 


8S. H. Shadbolt, C. B. Houghton, J. R. Bate and 
others, have incorporated the Excelsior Machinery 


Company, Covington, Ky., to manufacture the 


rotary reciprocating machine, excelsior machinery, 
etc. The capital stock is $50,000. 


The Western Rolling Stock Company, of Chicago, 
has been incorporated, with a capital stock of 
$100,000, by George E. Farley, Grant S. Wheeler, 
and William E. W. Johnson. It will manufacture 
cars, engines and other rolling stock. 


The Canonsburg Iron and Steel Company, of 
Canonsburg, Pa., has decided to enlarge its ca- 
pacity. The firm manufactures sheet iron and steel 
for stamping purposes and galvanizing. The pres- 
ent capacity is about 4,000 tons per year. 


The Russell Electric Manufacturing Co. have 
been organized at Portland, Me., for the purpose of 
manufacturing all kinds of machinery. The officers 
are: President, W. G. Chapman, Portland, Me.; 
Treasurer, C. W. Russell, Providence, R. I. 


C. W. Huntington, J. K. How, W. H. Pitcher and 
others have incorporated at Baltimore, Md., as 
Huntington, How & Pitcher, for the manufacture 
and sale of all kinds of electrical machinery and 
supplies, etc. The capital stock is $35,000. 


C. A. Hege & Co., proprietors of the Salem Iron 
Works, at Salem, N. C., are organizing a company 
to operate that plant. They contemplate doubling 
the capacity of their works, with a view of paying 
particular attention to the manufacture of engines. 


Efforts are being made at Richmond, Va., to organ- 
ize the Dowe Press and Machine Company, for 
the purpose of manufacturing cylinder and job 
presses, paper cutters and printing machinery gene- 
rally. The proposed company are to have $250,000 
capital stock. 

The American Steam and Air Engine Company 
has been organized, at Portland, Me., for the pur- 
pose of manufacturing patent steam and air en- 
gines. Theofficers are: President, Granville Cash, 
of Chelsea, Mass.; treasurer, H. M. Bullock, of 
Franklin, Mass. 


The plans for the Missouri, Kansas & Texas Rail- 
way shops, to be built at Greenville, Texas, have 
been completed by Chief Engineer Jarvis. These 
shops will furnish employment for a large number 
of men, and will be equal in capacity to any rail- 
road shops in the State. 


The New Process Rawhide Company, Syracuse, 
N. Y., hand us letters from those who are using 
their rawhide gears, which letters are highly com- 
mendatory. These gears seem to possess wearing 
qualities that commend them to the user, and they 
run practically noiseless. 


The shops of the Ensign Car Company, at Hunt- 
ington, W. Va., are at work upon an order for 1,000 
cars for the Mexican International railway, and 
several other large orders for western ‘roads. The 
company will soon commence upon a large addi- 
tion to the car wheel shops. 


The E. Horton & Son Co., of Windsor Locks, 
Conn., have purchased the iron foundry and 
buildings of A. W. Converse & Co., which adjoin 
the Horton Works on the north. This purchase 
will give them a large water frontage, and allow 
them to make needed additions to their plant. 


It is announced that the Iowa Barb Wire Works 
will shortly erect an annex to their plant at Allen- 
town, Pa. The addition will be 100x160 feet of 
brick, and will be built to the west end of the barb 
mill, which will then be 100x300 feet, making it the 
largest establishment of its kind in the world. 


A joint stock company has been organized at 
Comanche, Tex., with a paid-up’ capital of $15,000, 
for a foundry and machine shops, to be erected in 
the near future. The stock is all owned by the 
business men of Comanche. Mr. Ed. 8S. Wiseman, 
late of Belton, Tex., is interested in the enterprise. 


A corporation, to be known as the Staple Fasten- 


ing Machine Company, capital stock $100,000, has: 


been organized at Saco, Me., for the purpose of 
doing a general machinery business. The officers 
are: President, William S. Hamm, of Newton, 
Mass.; treasurer, J. Sidney Snow, of Boston, Mass. 


A charter of incorporation has been granted by 
the Government of Ontario to Cant Bros. & Co., of 
Galt, under the title of The Cant Bros. Co., of Galt, 
Limited. The company will continue the manu- 
facture of wood-working machinery. The capital 
stock is $40,000. The president is Andrew Cant, of 
Buffalo. 


An agreement has been entered into between the 
Ohio River Railroad Co. and the Huntington & 
Kenova Land and Improvement Co., for the Ohio 
River road to build shops and roundhouses at Cen- 
tral City, W. Va., a new town laid out between 
Huntington and Kenova, on the line of the exten- 
sion of the Ohio River road. 


The Grant Locomotive Works are preparing to 
construct works at Chicago. Plans have been pre- 
pared for complete shops, with an annual capacity 
of 250 locomotives. The plans are so designed that 
extensions may be made at a minimum expense. 
Things will be so arranged that economical and 
rapid production will be the feature. 


It is stated that a contract has been entered into 
with the Union Steel Works, of Louisville, Ky., 
manufacturers of edge tools, to locate their plant 
in Lexington, Va.. at as early a day as possible. 
This company have a capital stock of $1,000,000, 
and the buildings will cover 4 acres of ground. 
They agree to work 300 skilled laborers. 

The president of the Brilliant Iron and Steel Com- 
pany, at Brilliant, Ohio, has made a proposition to 
the authorities of that city, that if the council will 
give the company half of a street close to their 
present plant. the firm will erect a sheet and bar- 
mill in addition to the present plant, and thereby 
make it possible to increase the force of workmen 
to 500 or more men. 

The Stowell Iron Company, Duluth, Minn., has 
filed articles of incorporation, with a capital stock 
of $1,000,000, divided into shares of $10 each. The 
officers and incorporators are: President, W. H. H. 
Stowell; vice-president, T. H Pressnell; secretary, 
B. E. Baker; treasurer. A. C. Jamison, and directors, 
George F. Long, S. F. Boyce, Frank I. Tedford, 
Jacob Zimmerman and Lannes W. Hizar. 

The Standard Iron Works, of Superior, Wis., are 
making extensive preparations for the enlargement 
of the foundry and capacity of their shops at Tower 
Bay slip. The addition to the foundry, work on 
which has already begun, will be 75x50 feet, of 
brick and stone, with anironroof. A new cupola 
and a brick chimney 60 feet in height will be built, 
and considerable new and improved machinery 
added. xe 

The Ingersoll Milling Machine Company, Cleve- 
land, O., have closed contracts for removal of their 
plant to Rockford, Ill. Strong inducements were 
presented, and a building is now being erected, 
60x150, to be equipped with modern machinery. 
The present plant at Cleveland has been disposed 
of to the Cleveland Twist Drill Company, now rent- 
ing part of the building, and whose business re- 
quires more room. 


Mr. J. H. Sternbergh, whose extensive nut and 
bolt works at Reading, Pa., were destroyed by fire 
three weeks ago, has decided to rebuild at Reading, 
although tempting offers were made from other 
towns. The new works will be of a very extensive 
character. The main building is to be constructed 
of iron and brick, with roof of corrugated iron; 
dimensions, 186 by 200 feet; a two-story brick office, 
25 by 60 feet, and a two-story brick machine shop, 
60 by 80 feet. ; 


With the completion of the two new stacks now 
in course of erection by the Colorado Coal and Iron 
Company, at Bessemer, adjoining Pueblo, Colo.. 
this company will have an output each day of 500 
tons of pig-iron. The general manager has received 
instructions to expend $500,000 additional in im- 
proving and enlarging the works, so as to increase 
and cheapen the production of steel rails and mer- 
chant bar. Work has already commenced on these 
improvements. 


—_——__ <> 


When there is a proposition for a State to 
expend money in building a canal, our es- 
teemed railway contemporaries immediately 
proceed to show how much cheaper it would 
be to build a railroad. And generally speak- 
ing, they are right. But the question is 
always deeper than this. It isn’t what it 
will cost to provide the means of communi- 
cation, but what will it cost to use this 
means? 

Men who own a railroad ‘are no different 
from men who own something else—that is, 
they will make all the money they can from 
the ownership. And this is right enough as 
things go. But away behind this is the fact 
that what is needed in this world is the 
means of getting what is produced into the 
hands of the consumer at the least possible 
cost. At the best this cost is practically a 
loss—a loss that grows up from modern civ- 
ilization. 

There is just now a proposition before the 
State of Pennsylvania to build the Lake Erie 
and Ohio River Ship Canal. This is a large 
undertaking; not large for the State of 
Pennsylvania, but it looks large in round 
figures—say $30,000,000. But once built, it 
forever does away, on that route, with 
monopoly. Freights will be forever there- 
after governed by what will pay the individ- — 
ual boat owner. It will be a good thing to 
build the canal. 

iibbcindiosnsciballlibised- Sih 


The ugliest strikes of workingmen that 
occur in this country are of men who are 
not citizens, and who never intend to be citi- 
zens. There is no reasonable doubt that the 
intention is to grind these men down pretty 
low, and they resent this just about the 
same as if they were born here. 
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Conveniences in the Machine Shop. 


By A MrcHantc. 


I will next take up the knee. Fig. 1 
shows a cross-section of knee and also a sec- 
tion of drilling jig in position. Fig. 2 shows 
an end view of this drilling jig with its 
means of fastening to the top of knee. The 
drill bushing shown at Bis for boring for 
cross-screw, so when the jig is removed the 
cross-slide can be put on and fastened in 
place by a temporary gib—with the nut in 
place—and so make of use this bored hole 
fora jig to drill the nut. OC C0 shows the 
drill bushings for boring for the cross-shaft 
to operate the vertical screw. I think the 
illustration makes this plain. e 

As far as great accuracy goes in such jig 
making there need be no apprehension, for 
if as accurate work is done in making the jig 
as is done in making the machine without 
the jig, it is all that is needed. The hubs of 
bevel gears should always be left long for 
fitting. The face A (Fig. 1) should be 
planed. 

The nut for vertical screw is shown in 
Fig. 38, and also ascrew arbor for locating 
this. The end A of this screw arbor is 
turned to fit the hole D (Fig. 1.) This nut 
should be squared up on the base true with 
the thread. 

Right here isa little point where in de- 
signing we can help the making. Cast lugs 
in the base of the nut, as is shown at B, soa 
T-headed bolt can be got in to clamp this 
nut to the base of machine while being 
drilled on. These lugs can then be broken 
off. Now if the boss on the base of machine 
has been planed square, we can set the nut 
on and then lower the knee (which we will 
suppose has been fastened to the place by a 
temporary gib) till the end of screw arbor 
enters hole D in the knee, then clamp the 
nut to base and drill with tap size drill, 
afterwards counterboring nut for body size 
of screw. 

I think we have gone far enough now to 
see the nature of jigs and fixtures for ma- 
chine shop use. Such jigs are not necessi- 
ties, but are conveniences, for they save 
time, and so reduce the cost of production. 
Such jigs are not expensive, if, in making 
them, after furnishing the machinist with a 
drawing of what is wanted, he is shown 
what work the jig is to be used for, and 
about what is required of it, then leave him 
to his judgment to do the job good enough. 
But if, instead, he is only given the drawing, 
with all the dimensions on it that can be put 
there, and then if he inquires further is told 
that the designer knew what he wanted, and 
put it on the drawing, he is obliged to doa 
great deal of unnecessary work; if, in this 
case, the jig costs more than it should, it is 
easy to see who is to blame. 

There are many machine shops where ma- 
chines from one set of patterns have been 
made in quite large numbers for years with- 
out a jig of any kind. Now this is too slow 
for the times, and very likely if one of these 
places would undertake to make jigs, and 
special fixtures for all their work, so. that 
each part could be made a distinct creation, 
and so all parts could be finished ready for 
assembling, without any regard to any other 
part, they would find they were too quick 
for the times. There is a dividing line here 
somewhere. : 

For an illustration, we will suppose, for a 
shop where general jobbing is done, that the 
line be a true circle, so that in whatever di- 
rection we go we can only go a short distance 
before we fetch up. But as the shop begins 
to go into specialties the circle begins to 
flatten, that is, to extend in one direction and 
contract in other directions, so that when we 
have reached the gun factory it is only a 
dash, and has then almost no limit in that 
one direction. 

Fig. 4 shows a section of a piece broken 


from the turret head of ascrew machine. A 


is one of the holes used for holding tools; B, 
is asleeve used by some makers for clamping 
the tools. The stud C is a loose fit through 
this sleeve, but in tapping for this stud with. 
out a jig it is necessary to use some care. 

A friend of mine, being a new man in the 


shop, asked the foreman if he had a tapping 
jig for this. ‘‘ You don’t need a jig for 
that,” was the reply, in a disgusted tone of 
voice. Their way was to bend these studs 
after putting in when they did not come 
right, which was quite often by their way 
of working. Now a tapping jig here would 
be a convenience, and would be so cheap 
that there is a poor excuse for not having it. 
As far as needing it is concerned, there is no 
absolute need of any jigs unless it is to make 
some profit on the machine. 

I have often seen machinists, who were 
interested in their work, drilla piece of scrap 
for a temporary jig (carefully keeping it out 


of the sight of the foreman) to do one job 


with, then throw it back into the scrap-box 
again. Sometimes one of these little tem- 
porary jigs saves ten times as much time as 
it takes to make it on one job. Would it not 
be better if this had been made in a little 
more durable form and kept for that job? 
These shops have made iron-bound rules 
that they can’t jig work, for the plan is too 
expensive. Now an iron-bound rule in this 
respect is just as sensible as iron-bound. rules 
generally are, that is, they are always plain 
nonsense. Rules can only apply to one set 
of conditions. It seems strange that some 
of these men, who feel perfectly sure that 
they can devise rules for everything, do not 
conceive the grand scheme of writing some- 
thing oracular to govern machinists. . Such 
a book, even if it cost a very high price, 
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pasted on the shelf in front of where that 
jig is to be kept. In combination with this, 
there should be a book kept with a record of 
all the special fixtures, giving the number of 
each, and an idea of what it is for. 
senate eee 


Cyrus Buckland. 


Cyrus Buckland, one of the best known 
mechanics of this country, died recently at 
Springfield, Mass., at the age of 92 years. 
Mr. Buckland, whose achievements were re- 
ferred to by Mr. B. F. Spalding, in his 
review of the ‘‘ American System of Manu- 
facture,” published in these columns last 
year, devoted his talents mainly to improve- 
ments in the.system of manufacturing small 
arms, in which he was notably successful, 
his devices and tools for making gun stocks 
and other parts of small arms being now 
used all over the world where such work is 
done. He was at one time at the head of 
the Springfield Armory, but retired years 
ago, in order to reap the full benefits from his 
numerous patents. It was Mr. Buckland, who, 
in 1855-6, solved the problem of so thread- 
ing the barrels and breech pins of muskets, 
that the pins and barrels would interchange. 
His machinery for doing this he sold to the 
government. The ideas and principles made 
use of by him in his gun machinery have, 
of course, been largely made use of in every 
branch of manufacturing, especially on such 
work as sewing machines, and other articles 
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CONVENIENCES IN THE MACHINE SHOP. 


would be a good investment for any machine 
company, for it would save employing a 
very expensive man. This book could be 
kept ona tripod in the center of the shop, 
and all matters to be decided could be re- 
ferred to it. If there should come up any 
matter that the oracle did not answer, the 
owner should sue the author. 3 

Ordinary tapping or reaming jigs, I be- 
lieve, are not very satisfactory. When a 
straight, soft hole is used—clear through— 
to fit the shank of tap or reamer, the lower 
end of hole soon gets cut out bell-muzzled, 
and if the hole isa hardened one it soon 
spoils the tap or reamer. What I propose is 
the rig shown in Fig. 5. 

The body, it will be seen, is the same as 
usual, except the hole is made larger than 
the shank of tap or reamer, so that different 
sizes of bushings (one shown at A) can be 
used only to guide the top of tap or reamer. 
We can locate this by the use of plugs (one 
shown at B), the body fitting the hole in the 
jig and the point, tap or reamer size. 

This willallow of one jig answering for a 
number of sizes, and avoid the common de- 
struction of such things. These tapping jigs 
we will send to the tool-room, for they are 
general tools, but special jigs and fixtures are 
better kept on proper shelves in the shop. 
In a shop where there are many of these 
special jigs, it is a good plan to stamp a num- 
ber on each, and also have a paper tag 


manufactured upon the system of duplicate 
and interchangeable parts. The benefits 
which he has conferred upon the world are 
simply incalculable. 
See Pee 
R. D. Nuttall & Co., machinists, Alle 
gheny, Pa., are widening their present ma- 
chine shop building 20 feet along its entire 
length. Part of the additional space will be 
devoted to tool-room and shop purposes, 
while a room 32x20 feet will be set apart for 
use by the men. It will contain chairs, 
tables and reading appliances. In it draw- 
ing lessons may be had by the apprentices 
and others desiring them. Mr. Nuttall is a 
young machinist, who started with about 
$100 capital a few years ago, is now employ- 
ing 60 men, and doing a good business. 
a 
Last week a stoppage occurred on the 
City & South London Railway which was 
the cause of considerable annoyance, as it 
was at a rather busy part of the day. Those 
connected with the line had, however, the 
most cause for feeling the annoyance, the 
cause of the stoppage being of such a very 
simple and easily remediable kind. There 
is a lock nut on the armature spindle of the 
motors, between the armature and the brass 
bearing at one end. This nut, like a good 
many other lock nuts, unlocked itself, and 
turned back until it touched the brass bear- 
ing. When this occurred the direction of 


rotation of the armature spindle soon caused 
the nut to lock hard against the brass, and 
ultimately to fix the spindle absolutely. The 
cause was not ascertained until the engine 
had been hauled away, with the drivers 
fixed, by anotherengine. It might have been 


| put right in five minutes, if the real cause 


had been guessed, but it was too simple a 

cause to be guessed very‘readily. It was 

simply a bit of electro-mechanics without 

the least bit of mystery.—London Engineer. 
halal inch 

A new and novel application of electricity 
to the rapid transit problem has been made 
by a Chicago man. He does not propose to 
use the electricity as the motive power, 
however, but simply as a regulator, so to 
speak. 

Old-fashioned horses furnish the motive 
power, and the electric battery is placed in the 
carriage, and wires so arranged that either a 
mild stimulating current can be passed 
through the horses, calculated to quicken 
their speed whennecessary, or, should they 
conclude to run away, they can, by simply 
pressing a button, be shocked so severely as 
to bring them to their haunches, and while 
they are then making up their minds 
whether or not they have really been struck 
by genuine lightning, the perpetrator of the 
joke can make his escape. ° 

abs eabiedie AE 

Perhaps it is just possible that our ma- 
chinery friends are not making as full use 
of the word parlor as the custom of the day 
would seem to allow. The word seems to 
be applied to apartments in which almost. 
any kind of business is transacted, and we 
have ‘‘parlors” of every imaginable de- 
scription, including ‘‘ bathing parlors,” ‘‘ cor- 
set parlors,” ‘‘shoe parlors,” ‘‘ hair-dressing 
parlors,” ‘‘billiard parlors,” and so on, 
Why doesn’t some one open a machinery 
parlor, or an iron founding parlor, or a 
forging parlor? There seems to be a crying 
need for some such institutions, if the men 
interested in such industries are to keep up 
with the procession. 

——_—__—_~q@>-o—__—_ 

Every week we receive a number of letters 

from men who fail to give their complete 


|address. We cannot give attention to such 


letters, and we again urge upon all our corre- 
spondents the necessity of giving their ad- . 
dresses. -It does not follow that we shall use 
these, but we must have them. Those who 
sign themselves ‘‘X. Y. Z.,” or letters to 
that effect, need not be surprised that no at- 
tention is paid to their communications. 


—_____ +o — - 


Some idea of the magnitude of the sewing 
machine interests may be gathered from the 
fact that the Singer factory at Elizabeth, N. 
J., is turning out 1,500 machines a day, 
which means two and a half machines a. 
minute. The same company has a number 
of other factories besides this one, the out- 
put of which we do not know. Besides, 
there ars all the other kinds of machines, 
whose name is legion. 

——__+- > e____ 

A correspondent who asks about testing 
iron in a foundry will find information’ that 
will probably be satisfactory to him in the 
AMERICAN Macurinist of May 15, 1886; Oc- 
tober 30, 1886; April 17, 1886; June 6, 1889, 
and September 19, 1889. 

———_- >> o__ 

A committee from Baltimore recently vis- - 
ited New York to learn something about 
putting electric wires underground. Better 
have come to learn how not to do it. 

ci cc in 

The New York, New Haven & Hartford 
Railroad Company, it is said, is arranging to 
equip all its cars with steam heating appli- 
ances. . 

ee ee 

The Guion steamships will hereafter sail 
from New York Saturday instead of Tues- 
day. 


Machinists’ Supplies and Iron. 


- New York, March 7, 1891. 
Iron—American Pig—No change of importance 
has taken place since last week. The coke strike 
still restricts the supply somewhat. and this affects 
prices to some extent on some brands. The de- 
mand for pig has fallen off somewhat. 
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We quote No. 1 Foundry, standard Northern 
brands, $17 to $17.50; No. 2, $15.75 to $17; Gray 
Forge, $14.25 to $15; Southern brands No. 1 Fouh- 
rR to $17.50; No. 2, $15.25 to $16; No. 3, $14 
oO .50. 


Scotch Pig —The market continues dull. 

We quote Coltness, $24.50; Dalmellington, $22 to 
$23, and Eglinton. $20.50. : 

Copper—The market is unsteady, and it is a diffi- 
cult matter to say what actual values are. For 
immediate delivery sales are made at144c. to 14Kc., 
and it can be bought for future delivery at 14c. 
Casting brands are in fairly good demand at 11c.., 
and in small lots 12c. ; Arizona Ingot, 1234c. to 13c. 

Lead—There has been very little business trans- 
acted during the week, and the market is steady, 
values ranging from 4.25c. to 4.35e. 

Spelter—No change of importance has taken place. 
Spot quotations are 5.05c. to 5.10e. 

Tin—The market is dull, and values for spot de- 
livery are 19.7c. to 19.9c. 

Antimony—The market has become settled, and 
prices are somewhat higher. 

We quote Hallett’s, 1644c. to 164c. Cookson’s, 
18c. to 18¥%c.; L. X., 17¢. 

Lard Oil—Prices for Prime range from 49c. to 50c., 
according to brand. 


* WANTED * 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 


Wanted—Agents for fine surface gauges; big 
profits. Address E. G. Smith, Columbia, Pa. 


Graduate, exp’d experimenter,inventor and drafts- 
man, desires change in position. J. H. K., Am. Macu. 


Exp’d. mech. draftsman with technical education 
and shop exp., wants position. Box 63, Am. MAcu. 


Wanted—By prac. mach., position as foreman, or 
charge of erecting engines & power plants; familiar 
with water-works machinery. Box 64, Am. MAcH. 


Wanted—Position as traveling salesman for ma- 
chine tool builder; will sell either on commission or 
salary. Address Peter Shellenback, 424 N. 14th st., 
Richmond, Ind. 


Wanted—Foreman for iron foundry running. 60 
molders on pipe fittings and valves. Address, 
giving references, and salary required. Box 50, Am. 
MACHINIST. 


Wanted—First-class mechanical engineer and 
draftsman, that has had experience in locomotive 
construction; permanent position guaranteed to 
right party. Address ‘*‘ Locomotive,’’ Am. Macu. 


Wanted—First-class tool and lathe hands for 
night turn in a first-class shop; a few also will be 
needed for day turn. Address Joseph Martin, 
Sparrow’s Point, Maryland. 


Wanted—Two first-class all around machinists for 
light brass and iron work ; quick workmen; perma- 
nent place; state salary. Minneapolis Brass and 
Iron Mfg. Company, Minneapolis, Minn. 


Wanted—A general foreman for a Western manu- 
facturing company; one familiar with steam fitters’ 
supplies preferred; must be well posted in iron- 
working mach’y, & fully competent to handle men 
advantageously. Address Box 49, Am. MACHINIST. 


Wanted—A number of first-class machinists to 
work on ice and refrigerating machinery, and sta- 
tionary engines; good wages and steady work to 
first-class men. Address Frick Company, Waynes- 
boro, Franklin County, Pa. ; 


Wanted—Three or four boys to learn the ma- 
chinist’s trade, not less than 17 years of age, and to 
have a fair common school education. Application 
must be made in own hand-writing. The Hendey 
Machine Company, Torrington, Conn. 


A pushing, practical foundry foreman with good 
executive ability in handling work and men, well 
up in mixing and melting metals, core making and 
general foundry knowledge, wants position; engine 
work or heavy machinery preferred. American, 
temperate, age 36, references A 1. Address Box 
56, AMERICAN MACHINIST. 


Mechanical man, draftsman and designer; ma- 
chine tools and engines; indicator work and esti- 
mating; technical education and practical exp., 
young, best.of references, and reasons for changing ; 
not afraid of hard work; wants engagement with 
reliable firm, April 1st. Address Mechanic, 258 E. 
Eagle street, Buffalo, N. Y. 


+ MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Cheap 2d hd-lathes & planers. 8S. M. York, Clev’d,O. 


Just out: aluminum steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 


New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, Ohio. 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


Wanted—Customers for our new Radial Drills. 
C. H. Baush & Sons, Holyoke, Mass. 


Wanted—Specialties for the Southern trade. 
Bluefield Iron Works, Bluefield, W. Va. 


Screw cutting lathe, 17’ swing, 6’ bed, $75. Great 
sacrifice. Bate, 133 Huntington street, Brooklyn. 


Engineers wanted to send their addresses and re- 
ceive free a 25 cent book, ‘* Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 


Pulsometer Pumps—Several sizes, nearly new, 
cheap; 8 horse-power Lidgerwood hoister, large 
water motor, exch’g. 165 First st., Jersey City, N.J_ 


American firms having specialties suitable for 
the mfg. districts of Lancashire and Yorkshire, Eng 
land, write in to Bancroft & Horsfall, consulting and 
general engineers, Commercial st., Halifax, Eng. 


Wanted—To arrange with suituable party to man- 
ufacture, either on royalty or by sale of patent, the 
split collar and lock nut illustrated in this issue 
AMERICAN MAcuHINIsT. Address Robert King, care of 
AMERICAN MACHINIST. 


Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


For sale—One set of ee ee on ream- 
ers, comprising sizes 5, +4, 34, 42, %, +8, 1,144, 1%, 
134, and 144” diameter. teas are three assorted 
taps, and one master tap; and one taper and one 
straight reamer to each dimension. This set has 
never been used, and cost $250. We will sell ata 


Makers of 


Pittsburgh, Pa. 


New York, N.Y. 


Improved Screw Cutting [ AT u ES 
Foot and Power. 
Drill Presses, Shapers 


Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C6., 


167 to 175 Highland Avenue, SIDNEY, OHIQ, 
MONTGOMERY & CO., 106 Fulton St., New York, Gen’l Agents. 


TOBIN 
BRONZE 


Send for Circular. 


LIGHTNING AND GREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. New York Office, No. 126 Liberty St. 


JESSOP S STEE 


MANUFACTORY, Gold Medal, Paris, 1889, 


THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


Band, Circular and Scroll 


Tensile Strength upwards of 79,000 Ibs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive 
CAN BE FORCED HOT. 


Round, square, and hexagon bars for pump, piston rods, bolts and 
screws. Yacht shafting. Rolled sheets and plates for pump linings and 
condenser tube sheets, &c. Spring wire. 


ANSONIA BRASS & COPPER CO., 


Sole Manufacturers 


IFINE TAPS, DIES, REAMERS, Etc. 


pale TOON e 
= 


For POOLS, DRILLS, 
DIES, 60, 


All Kinds in Stock. 


ee  * | WILLIAM JESSOP & SONS, L’D. |S ERGENSE | os Sonn st wewvork. 


FORCES NIGHILSON'S EXPANDING MANDRELS, 


Write for latest Circular. W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 


BEST HAMMERS IN THE WORLD RUN BY BELT 
OVER Three Styles, 15 lb. to 500 Ib. Heads. 


Our FORCES heat irons fast enough to keep Hammers 
and Men fully employed. Send for Catalogue and Prices. 


BRADLEY & CO., SYRACUSE, N.Y. | ieee Moin sir | Gm HAJOHNS RODEO lO. 


IN USE. 14 WARREN ST. NEW YORK. 96498 SUDBURY ST BOSTON. 
VOLNEY W. MASON & CO. 
SAW TABLES Friction Pulleys, Clutches and Elevators, 


; “3 ee ae _ PROVIDENCE, R. I. Bibeln’ CATALOGUE OF TOOLS 


28 35 6 


———— — = 


And Supplies sent free to any address on receipt of Ten 


MAKERS. CEs SS Oe Dee. : 
BEAMAN & SMITH, PROV. R. || Chas, A. Strelinger & Co., sve Detroit, Mich. 


ASBESTOS CEMENT FELTING, 


ROYLE MACHINE FOR LAGGING LOCOMOTIVE BOILERS. 
vaueen ak: Spe lesting and Hydraulic Machinery, | Samoves and Sesorietive Price List Free by Mal 
; | | 1) =i a, Novelty Patent Weare prepared to take Contracts for applying 
—————— © d il C i j n art of th 
STEAM HEATING FOR BUILDINGS — ewe 


Murrected Dh 


2 TINIUS OLSEN & CO., 


’ MFRS., 
Os 12th & Buttonwood Sts., 
PHILADELPHIA, PA. 


Or HINTS TO STEAM FITTERS. 
By WM. J. BALDWIN. 
Eleventh Edition, 12mo, Cloth, - Price, $2.50. 


JNO. WILEY & SONS, 


NEW YORK: Machine —= 


RET ESE TSE SET SE ORS Lo EL 5 a IE a ED SS 
5 How to get the best results with ‘‘R. MUSHET’S 
SPECIAL STEEL.’’ Greatly increase your speeds and 
feeds; then compare the work you turn off with that 
done by any other known Steel. This will make the 
tae first cost of ‘‘ Mushet’s ” look insignificant. 


= BW, JORNS MANUFACTURING C0 
WHEELER CONDENSER AND ENGINEERING WORKS, 
? ee _ eT 93 Liberty Street, NEW YORK. 


Proprietors and Manufacturers of 


WHEELER’S 
SPECIAL B.M. JONES & CO. | 
vrtitcre STEELS. 1c cetiiememe stomata? | sates aa Improved Patent Surface Condensers, 
0) Fea Lacon a MUS =>" ALSO THE 
GEO. F. BLAKE MANF’G CO. a) pee, «= eee, Wheeler “Admiralty” Condenser, 


BvILDERS fF VERY VARIETY : 
OF OF 


With Patent Screw Glands. 


The Wheeler-Lighthall Condenser, 
i With Patent Waterproof Packing. 
SURFACE AND JET CONDENSERS, FOR STEAM YACHTS, ETC. SEND FOR PAMPHLET. 


FOR SALE-LOW. 


PLANING MACHINE, to plane 50 inch wide, 46 inch high and 27 feet long; with 
20 inch widening out piece. Weight, 40,500 lbs. 
Can be seen running in our Works. 


BETTS MACHINE CO., 


IGHT 


RERREERRURRERERREED ick BIILILILITiiiiiitily 


umping | jachinery (= 


,/— 


TT ann ¢MURTERERSEELESEEERIRREED. 105 Sy DOPE . 
Al 


THQMPEUM EG #oaTow 


95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK. BOSTON. 
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NICHOLSON FILE COMPANY 


PROVIDENCE, R. I. 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


“=BERLIN IRON BRIDGE CO, 


Office and Works: East Berlin, Conn. 


The above cut is taken direct from a photograph of an iron Bending Shed built by us for the Chesapeake 


Dry Dock and Construction Company, at Newport News, Va. 


The photograph was taken 


during the progress of the work and before final completion. Between the iron posts 
an 8 inch brick wall will be carried up to the eaves in order to protect the furnace 


from the weather. 


The building is entirely of iron, not a particle of wood 


work being found anywhere in its construction. The iron frame 
of the building shown on the other side is the Ship Shed 
which we are now building for the same Company. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


AGENCIES: 


WM. PAYSON, 


San Antonio, Tex. 


W. E. STEARNS, 


Omaha, Neb. 


M. B. GRANT, 


Enterprise, Miss. Dayton, Ohio, 


FITCHBURG MACHINE WORKS. 


Manufacturers of 


METAL-WORKING MACHINES. 


Office and Works, 
is to 
 KITCHBURG, MASS. 

Send for Catalogue (E.) 


21 Main Street, 


. - ene SYRACUSE,N.Y <3 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY eee GUARANTEED. SEND FOR LIST. 
COFFIN 


LEICHTON, SYRACUSE, N. Y. 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 


BREHMER BROS., 


ot 
afi 


THE “‘FOWLER’’ 


SPEED INDICATOR 

Counts to 5000. Price, $2.00. 
CHANDLER & FARQUHAR, 

\ 177 Washington St., Boston 

Send for Ciddalagiue. 


BEVEL GEARS,| SEND SAMPLE, 


We make a specialty of all kinds of screw machine 


work and do it cheaper than you can. 
WRITE FOR PRICES. 


BLAUVELT, JOY & BLAUVELT, 


440 N, 12th St., Philadelphia, Pa. ' Factory, Pearl & Front os, Brooklyn, Office, No, 258 Broadway, N. Y. 


xh sissetesée LLL 


y Taking anything from 


DYNAMOS. 


A. J. WILKINSON & CO., 


LECOUNT’S NEW Sere ne MANDREL. 


Amateur’s Size. 


# to 1 inch inclusive. 


IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 


Machinist®s Size. 


No. PRICE. 
y See wigs tePeawee tol in. $10 
B:2.25 Sak ve beat t- ~*~ te ™:: 44 
aR © eer ee Se | eke Beit diy | 
4 Ceith screws)2 “3 ‘* 32 
5 6s 3 ee 4 6é 44 


Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 


MINER oi 


SUCCESSP 


a | Hl a a0! Fi ie 


4 


OWER HAMMER |f 


The en grep of this Hammer is due to the 
excellence . oe as regards py ENCY, 
SIMPL Y and DURABILITY. 


JEN KINS. & LINGLE, Bellefonte, Pa. 


PITTSBURGH OFFICE—517 Lewis Block 


STANDARD OIL CUPS. 
ao a 


ENGINES SPEED 
& MACHIN- 
ERY, 


184 Washington Street, 
BOSTON. MASS. 


Belt Power Air Pump and 
Condenser. 


The CONOVER MFG. C0, 


CONSULTING « 
{3 MECHANICAL ENGINEERS 


95 LIBERTY STREKT, 


NEW YORK. 
No Air Locks. 15 to 50 per cent. 
fuel saved or equa! amount of 
power gained. oe with same 
economy as eng 
Adapted. to ails ‘ctiida of En- 
gines. Send for Circular. 


pe FORGE “sre yg OPE LLO. N. "Ke 


we WILL 


REMOVE 


Our business May 1st, 1891,to 
Nos. 163 and 165 Washington St., 


where we will have increased facilities for tinted 
our growing business. 

Preparatory to removal we offer at special low 
prices : 


One 5 x 6 Greenfield Yacht Engine. 

One 73 x 9 Kreibel Vertical Engine. 

One No. 5 Roots Forge, hearth 36” x 60”. 

One No. 1 Knowles Boiler Feed Pump. 

One 4’ x24" x7" Hastings Boiler Feed 
Pump. 

One 5” x3’ x8" 
Pump. 

One Cast Iron Front for 66” tubular Boiler, 
and other Tools and Supplies. 


COOKE & CO., 


Present address 
No, 22 Cortlandt St., New York, 


Hastings Boiler Feed 


Screw Cut- 


L ting Auto- 
A ste ve 


Scroll Saws, is Catalogue 
Circular Free 
Saws, Lathe of all our 

Mortisers. Machinery 


THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 
252 Broadway, New York. 
Monument Chambers, King William St., London, E. ¢., England. 
American and European Patents obtained at equitable 
rates. rr Facilities for Sale of Foreign Patents hrough 
our London House. A good invention is worth as much in 
Great Britain as in the U. S. Competent draftsmen em- 
ployed on premises. We refer to well-known men in the 
machine trades for whom we have done business. 
Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application, 


Patent Universal Trimmer. 


Over 2800 in use. 
ORIGINAL IMPROVED 


Saves Time, Saves Money. 
Three Sizes, Four Styles, from 
NX» New Patterns. No Pattern Room 

i, Ge Complete without Them. Seecut 
. %) of Trimmer in our advt.in next 
: , week’sissue. Send for Catalogue. 


The FOX 


Beware of Imitations, we 
Will prosecute all In- 
fringements. 


THE FOX MACHINE CO., 


$25 N. Front Street, Grand Rapids, Mich, 


MACHINE WORK 
OF ANY DESCRIPTION TO ORDER OR BY CONTRACT. 
Experimental Work a Specialty. 
REPAIRING AND JOBBING, 
Satisfaction Guaranteed. 
ww. S. WILLIAMSON, 
36 to 490 Penn St, BROOKLYN, N. Y, 


SEND FOR CATALOGUE. 


ast — tee eee. ~ 


Wanufacturers of r Set, Can & 
Machine Screws, Studs, etc. 


THE DE LAMATER IRON WORKS, 


(Incorporated 1889,) 


Foot West I3th St., NEW YORK, 
MANUFACTURERS OF 


CENERAL MACHINERY, 


Havin pe hha the Steam Pump business, former ay 
carrie De Lamater & Co, offer bot 
single and aaplex Sie Pumps at very low prices. 


co. H. De Lamater & Co. offer for sale the follow- 
ing tools: 

2 25 ton Traveling Cranes. 

1 18 


: Horizontal Boring Mill, 62’’x18’. 
1 Heavy conbined Punch and Shear. 
Large lot of Lathe and Planer Tools, Wood Pul- 
leys. Propelier Wheels, and three 700 Ib Binary Ice 
Machines. 


UNIVERSAL RADIAL” 


~ RADIAL DRILLING MACHINE 


THREE DESIGNS. SIX S#ZES. 


EM BODY ALL DESIRABLE FEATURES 


Ls PRICES$450.2°& UPWARD 
: ad port UNIVERSAL RADIAL DRILL C0 


CINCINNATI 


An Encyclopedia of Useful Tech- 
nical Knowledge. 


A great Labor, Time, and Mo: rey ‘Saver for Practical Men. 


JUST READY. 


Price $2.00. 
Free of Postage to any address i in the World. 


ree 


AN Every-DAay HANpD-BooK FoR THE WORK- 
SHOP AND THE FACTORY. 

Containing several] thousand te, the Rules and Ta- 
bles indispensable to the Mechanic, the Artisan and the 
Manufacturer. By B. Frank Van Cleve. A New, Re- 
vised, Enlarged and Improved Edition. Edited by Emory 
Edwards, M.E., Author of ‘*The Practical Steam Engi- 
neer’s Guide, » “tA Catechism of the Marine Steam En- 
gine,”’ etc., etc. Illustrated by 85 engravings. One volume, 
500 pages, 12mo, closely printed ; the matter covering an 
extremely wide range of useful technical information for 
all classes of mechanics and other practical men. 

AF Price $2.00, free of postage io any address in the 
world 


re A circular of 24 prges, showing the full Table of 

Contents of this valuable book, will be sent free and free 
of postage to any one in any part of the world who will 
Turnish us with his address. 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
810 Walnut St., Philadelphia, Pa., U.S. A. 


Universal 4 
ips & al: 


“AVINOUD WOI INAS 


Engine. | 
Drills and Bores 


accurately from g 
le’’ to 10’’, laying 


out its own angles 
| Machine 


and distances. 

Spindle telescopes 

to the work. Taps 

and reams. Uni- C0 
versal and Circular ae 
Milling Machine— 
the stiffest in the 
market. Cuts 
gears of all —f--------+ 


inds up to => 


WORTHINGTON 
STEAM PUMPS 


SEND FOR NEW EDITION OF 
GENERAL CATALOGUE 
Henry R WortTHINGTON 


88 LIBERTY STREET 
NEW YORK 


AMERICAN 


MACHINIST 


[Marcon 12, 1891 


Estab ished in 18 


CLEVELAND TWIST DRILL C 


> iii 
HOWE’S DLS, LATHE TOOLS, 


HOWE, BROWN & CO., L'T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 


100 & 102 Reade Street, New York 
¢ 85 Queen Victoria St., London, os. 


\ Attomatic Bolt- rhreading & & r NIt Tapping Machine, 
Made In all Sizes to Cut from 1-4” to 6 = 

The simplest and most durable machine in exist- Baa 
ence. The threading head is made entirely of steel. 
=~ No links, levers, springs, caps, cases, blocks or die 
ringsin or about the head. Separate Heads and Dies 
Hi Bisco Write for descriptive circular and price 
E = list to 


GRAHAM TWIST DRILL CO., Detroit, Mich., U. S. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS. 


ENDORSED BY PRACTICAL ME-HANICS EVERYWHERE, SEND FOR CATALOOUE AND PRICES. 


T. SHRIVER & CO, 


Iron and Brass 
Founders, 


SAWYERS SAY OF SAWS FILED ON ROGERS” 
SAW FILER AND GUMMER, THAT OF ALL THB 


S$ THEY EVER THEY NEVER 


$¢-¢---¢-9 


i MUe i ees 
SLD Ria 
- 


Maslin’s Patent Steam Pump. 


Cheapest and Best Automatic Steam Vac- 
uum Pump. Handles DIRTY and GRIT- 
TY LIQ IDS without OilorCare. Sim- 
plest, and most durable Pump made, as par- 
tial removal of two bolts makes everyvalve @ 
readily accessible. Pumping Plants forCon- @ 
tractors, Irrigation, Water Works, Rail- “ 
roads, Mining and General Hydraulic Pur- 3% 
poses, Send for Circulars, JoHN MASLIN & gas 
Son, Sole Mfrs., 165-167 ist St., Jersey City, N.J. * 


aa OMPLETE STEAM PUMP © 


333 EAST 56TH ST., N. Y. CITY, 
Make a Specialty of 


NICE GREY IRON. CASTINGS, 
Soft, Smooth, and True to Patterns. 
Contracts for Castings in Regular Supply Solicited. 


PAR K Double Jet 


INJECTOR 


1s 10 SIZES FROMS7 10 S75 
PARK MFG. CO,, al "WATER SUPPLY TANKS. | 
POE Amr Nara | 
= Street, -OOLE Makers NS PRICES * 
P iNCIINNATI, OO. 
Boston,| @@Setiaes cata ne 
Mass. 


WATER 
THE most reliable under varying steam eeverere of any 


NARLES MURRAY=:- 
ENGRAVER on WOOD 
5S ANN ST New YORE: 


injector known. Will work from 15 pounds to 180 pounds 

without gn hee or amet Theonly Automatic Injector 

= Asher t a gg drain ee < shut = thus pre- 
Guarantee 


tha i ar 
INJECTORS AND JET APPARATUS. 
American Standard Gauge & Tool Works 


bar scarce DEL. 


Ts Makers of Implements for 
rum Standard Measurements. 


Over nm 


STANDARD TOOL CO., ATHOL. MASS. | 
SEND FOR NEW CATALOGUE 


Use. Flat Bar Gauge. 
JAS. A. TAYLOR & CO.) = = 


Machinists’ Fine Tools 


a 


|| 
Ally 
N jie 
| | 
™" o 
\ 


Middletown, Conn. 
MANUFACTURERS OF 


, Presses and Dies, Drop Hammers, 


SHEET METAL TOOLS. 


WRITE FOR PRICES. 


E. W. BLISSCOMPANY, Ltd. 


BROOKLYN, N. Y. 


Manufacturers of 


TOOLS ror WORKING SHEET METALS 


Drop Presses, Forging Presses, Drawing Presses, 
Lever Presses, Embossing Presses, &c., &c. 
pe Dies of all kinds, Squaring, 
Trimming and Slitting Shears, 
for Rolling Milland otherWork, 


Tinners and Canmakers’ Tools. 


Milling Machines, ie peers 
Boring Mills, 


Zz 
SS 


~e ~~ 


‘ For Boiler Makers, Bridge and Ship 
Builders, Arch’! Iron Works, &c. 


No. 37. : -Paier. Sais 


No. 470.—Trimming and Squaring Shear. 


er Lake & Kirtland Sts., Clesiinae: 0. 


TAPS, DIES, PUNGHES, GHISELS, 


228 LAKE ST., CHICACO, 


Drop a postal card In the slot and get a Catalogue. 
SAMUEL C. iat; & BO. 


|71 KILBY ST., BOSTON, MASS. 


“GQ STIS 0 PARKER PRESS CL, OE 


HALL DUPLEX STEAM Mdatyad? ey 


Send for 1890 Cata 1890 r 1890 Catalogue. 


ee, HALL STEAM PUMP C0., 


Works: PITTSBURCH. 
CHICAGO. ST. LOUIS. 


Boiler and 
Pump Combined. 


PUMP CO. 


MANUFACTURERS OF 


THE CANTON STEAM PUMP CO., 
CANTON, OHIO. 
Manufacturers of 


G=ms STEAM PUMPS FOR EVERY PURPOSE, 

= 2}, BOILER FEEDERS A SPECIALTY. 

#8 NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Cass. 

Discounts and Terms on application, 


Ov X We X 22 


SNOW STEAM. PUMP WORKS, 
3 BUFFALO, N. Y. | 


STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 
, JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE (€0., PA. 
Se series SPECIAL PUMPS OF ALL KINDS, 
— = : = oo 


10X6X 2 


aneut 


BUILDERS OF 
DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


Y Mine Pumps, Sinkin 
Kise oe inal Pumps, Vacuum Pumps, 
Power Pumps, Etc., Ete. 


Avoworw 34 pn Poon 


THE 


Pittsburgh Reduction Company, 


95 FIFTH AVENUE, 
PITTSBURGH, PA., U.S. A. 


Have reduced the price of commercially pure 
aluminum to 


$i Per Pound 


for any quantity over one pound. 
Prices on sheet, wire, and castings upon ap- 
plication. 
Metal below 97% and over 90% pure, con- 
taining no sulphur or phosphorus, for alloy- 
ing with iron or steel, 90 cents per pound. 


for inventions procured. 
Litigation, searches, Opin- 
ions, &c. Trade Marks, La- 


bels, &c., registered. 
J. NOTA McGIILL, Attorney-at-Lawy 
ATLANTIC BUILDING, WASHINGTUN, D C* 


tinished Hexagon Nuts. 


Pumps, Pressure 
rtesian Well Pumps, 


> 


2S S 
- 2 ae ‘ 
/ (Gas 
oth : 


Deposited in the v §. $845,000.00, 


Policies issyed giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES: 


ENDICOTT & MACOMBER, 
Managers and Attorneys. 


BosTon : Samuel Appleton, 28 Central St. 
ee Sg Edmund Dwight, Jr., General Agent, 51 Cedar 
ree 

MIDDLE gi oe Tattnall Paulding, a Adviser; 
John Hoo Manager; John M. Ash, Jr., General 
Agent, 416 to 420 Walnut Street, Philadelphia. 

CHIcaGo: Geo. A. Gilbert, 226 and 928 La Salle St. 

St. Louis: F. D. Hirschberg Bro., 120 N. Third St. 


AGENTS IN ALL THE PRINCIPAL CITIES. OUR CLAIMS: 
Made from best Stock. 
Practically true to Gauge, 


Wii Perfect Hexagon for close-tit. 
Hie ting Wrenches, 


Uniformity of Thread, 
PROMPT SHIPMENTS. 
LOW PRICE. 

Write for Prices, Etc., to 


THE BLAKE REGULATOR. 


For Boiler Dampers, 


Damper or Pump 
Regulator. 


For Pumps a: and 
Pumping Engine, . TRUMP BROS. MACHINE CO 
Always accurate and ‘reliable—* Measure only by Perfec- 4 
tion.” Sold on its merits after trial. Nickel Plated. JOHN - Manufacturers, 


H. "BLAKE, 114 Liberty Street, New York. 


| PERFECTLY )Mronn SEE 


WILMINGTON, DELAWARE, J, 5. A. 


Root's Forse Blast Rotary Blowrer, 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 


SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 
Best Mechanical Construction. 
nt H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


S. 5 TOWNSEND, Gen, Agt. 299 optls 
COOKE & C0,, sling Aots, lad, 


“In Writing Please Mention This Paper. 


The most irregular spee 1 made opeheuiie uniform and re 
ular. A change of over 30 per cent. can be obtained, while e 
machine is in ee Essential in all factories and mills 
and for driving dynamos, Makes power from water wheels, 
er — engines and electric motors absolutely regular and 
reliab 


Apply for information to 


T. M. FOOTE REGULATOR CO. 


Office: Exchange Building, Boston, Mass. Works at Ashland. 
Western Agents: CHANDLER & LITTLEFIELD, Marine Bldg, Chicago, Ill. 
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For pamphlet describing construction and advantages of our boiler, address 


HARRISON SAFETY BOILER WORKS, 
Germantown Junction, sc a Pa. 


CHICAGO, ILL. ATLANTA, GA. MINNEAPOLIS, MINN. 
6 So. Canal Street. 9 No. hes "Street. 421 Guaranty Bldg. 


NEW YORK, N. Y. 
41 Dey Street. 


This ee of Feed Water Heater is the Best |B 


q | W F a Tt | L _ FURNISHED BY 
? 4 i 
is the simplest | | 1 THE POND 
HEATER qt 
on the System. 
Has Straight Tubes 
Peta reliable en pa 
or expansion, and w 
The Pond Separator ig 
HEAT AND PURIFY guacensess to romets be 
THE WATER steam oO on mw 
EQUAL TO ANY fanaa water, and return this 


water to ie ne Boller. thus 
with same Feet of Heat- ne « large saving in 


ing Surface and 


, Wear the Longest. 


Send for description and 
Sond f of Boilers and F. 
ater Heaters to 


Bridgeport Boiler Works 


Bridgeport, Conn. 


Send. for Ciroular. 


Ld 


Pond Engineering Co, 


POND ENGINEERING CO., AGENTS, a. Some Sone 
ST. LOUIS, CHICAGO, KANSAS CITY. OMAZA. Dallas. City, Omaha, 


Bay THOS. Wi. DALLETT & 00, 


York St. & Sedgley Ave., Philadelphia. 


Manufacturers of 

Portable Drills, Hand Drills, Boiler , 

Shell Drills, Light Drill Presses. (im a 
ELEGTRIG MOTORS, sye:is"» eaaze-“(im 


Machine Tools, Cranes, Blevators, Pumps, 
Presses and other Machinery. 


ELECTRIC GENERATORS, For nst= 


= Complete Power Plants. 


spittin 


» ‘The HOPFES in San ra Wats Purifier, 


\ Guaranteed to Prevent Scale in Boilers. 
= Using any kind of water. Hard Sheet Steel. Troughs. 
| Easily Cleaned, 

HopPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


WN. M. BEIKEFLY FOSSIL MEAL COMPOSITION. 


The soar A 


Genuine FEF'ossil Meal. , 
The best non-conducting material known for 
Steam Pipes and Boilers. ‘Can be easily 
removed and repeatedly reapplied. 
ITS PLASTIC NATURE bent AN ABSO- 
= LUTELY TIGHT 


FOSSIL MEAL CO., 2 Cedar Street, "N. 2 
A. GIESE, Proprietor. 


PUNCHING SHEARING MACHIERY 
= BOILER MAKERS ROLLS. 3s : 


| New Dory Manuracturine (9. 
> Janelle , Se . 


3) 


NEWYORK, 
, FACTORY, HOBOKEN, N. 1 
Manufacturers of | 


Drawing Materials, Et, 


_ . Superior Swiss Drawin: 
Time Saving. ae — No — or Screws. ments, eee wing Instrum Best Quality 
For ormation, a German 

§. W. REESE & C0.. Sole Manuivs., 182 Fulton St, Now York. Paragon Davey bears tare Big é 
a d and Cross-section 

5 " | = a= 6 ~ Catalogue to professional people on application. 
= 2 | z | NEW > =~"! [CATALOGUE TOOLS & SUPPLIES FREE -: 
= 2 ™ STANDARD | oRoES = 
oO} ) al= | PUNCHES. en. 2 S 
Din - a 

= : Go. 


THE NATIONAL 


Feed-Water 


HEATER, 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 


* 300,000 Horse Power 
sold. Prices Low. Sat- 
isfaction universal. 


TH NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


GRAPHITE PAINT 


For SMOKE STACKS, 
ROOFS anp IRON 
WORK. 


i au 


COVERS TWICE THE SURFACE, 


AND COLD, 


DEFIES HEAT 


AND LASTS 
5 TO 10 TIMES AS LONG 
AS ANY OTHER PAINT. 
SEND FOR DESCRIPTIVE CIRCULAR. 


JOS. DIXON CRUCIBLE Co., 
JERSEY CITY, N. J. 


Pipe Cutters 


LATHE iss DRI I, 


Under Westcott’s Patent. 
Capacity Little Giant Improved. 
a Diameter. | Holding Drills. — 
114 inch. Oto % inch 

. ae 6 0 to sc 

1 0 to sig 

° 4 “ Ot ot ‘ *t 

2% " 0 1in.,ex. strong. 
Send for lustrated Catalopue. | 2) & S *Glutymaee 

4 64% 0to 2 


O’BRIEN’S PATENT 


BILER HEAD FLINGING) MACHINE “THE HORTON LATHE CHUCK” 


hassustainedthetestsand [""™% Over THREE HUNDRED 
been the STANDARD for == sizes and styles of Chucks 
FORTY YEARS. —' made and kept in stock, by 


Tae , 
<0 
THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S. A. 
Send for Illustrated Price List, 


Rapid Work. Perfect eae with or without Dies. 
o Hole in Plate. Construction Simple. 
” Price Reasonable. 


JACOB CLARK, Mfr., Germantown, Philadelphia, Pa. 


® PATENT GEAKED SCROLL CHUCK: 
i UNEXCELLED FOR QUALITY. AND AS LOW IN PRICE 
\) AS AVY GEARED CHUCKS IN THE MARKET ™® 
ar ee in Aiby so ios from a2 INCHto IS INCH, LUSIVE. 
ee, Vv) Ej hb FOR] MANUFAcgTyRED BY 
DESCRIPTIVE CATAWOGUE THE CUSHMAN CHUCK 6 


SOLD BY ALL DEALERS FILET FORD, CONN. 0 


=" alae CHAMPION. INDPT. CHUCKS. 
| =") A 


Anentirely new line of small Chucks provided with 
8 or 4 Indpt. reversible steel jaws. The best 
Chuck in the market for foot lathes. 


Ask for our phempton Indpt. Chucks at your 
dealers or write to us 


THE D. E. WHITON MACHINE 00., 


5 OAK STREET, NEW LONDON, CONN. 
8. A. SMITH, 23 8. Canal St,, Chicago Western Agt 


_KEY SEATERS 


qi PORTABLE 


AND | 
STATIONARY. 


RACK-CUTTING 
ATTACHMENT 
KEY-MAKING 
MACHINES. 


=@ ma Ciant Key-beater Co, 


EAST SAGINAW, MICH, 


ui a 


——<—$——— 


NU 


eae 


~ ee 


——— 


BELT TIGHTENER IN MARKET. 


YY YY 


™ 
7 THE CHEAPEST AND EASIEST OPERATED = 


7 le ae 


ae 


A 


THE MOORE 
& WHITE 6O., 


STEEL, lingitl 


te emg 2 HXIBBON AND | and Lehigh Ave. 
ee ee SCHAND STAMPS | philadelphia, Pa 
Drill Chucks. of all kinds. Bitten ex 


STHE SWEETLAND CHUCK» 
ALSO MANUFACTURED BY 


THE HoccsoNn & PeTTis M Mc. Co. 


(Established 1849. 0) 


Friction 
Clutch 
Pulleys, 

Cut-off 

Couplings, 


Se. 


CONN 
Gena for 72 page ‘catalogue. 


CLOUGH’S PATENT 
DUPLEX GEAR CUTTER 


—_ Pe og ia these Cutters cuts a 
S \ pitch of interchangeable gear 
: \ wheels from 15 teeth to a rack in- 
: Ni clusive. 

Z==—=» + -For circular and prices, address 


R. M. CLOUGH, 


MERIDEN, CONN. 
CYLINDER SICHT 


“PATENT OILERS, °‘reen curs. 


os Sh Government <A Ailes 
mig POP SAFETY VALVES, 
| | For Stationary, Marine and Locomotive Boilers. 
BRASS FOUNDERS AND @ia0 


7 J. . LONERGAN & C0. °™***,rounDes 


211 Race Street, Philadelphia, Pa. 
1isss GATALOCGUE FREE ON APPLICATION. 


PRESSES, PUMPS, PUNCHES, 
JACKS, 
VALVES, 
FITTINGS, 
PACKINGS, 
ACCUMULATORS, 


WATSON & STILLMAN, Mtrs, jill 


204, 206, 208 and 210 E. 43d St., New York, 


Horizontal Jack. — 


%-Plunger Hand Pumps. 
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HILL, CLARKE & CO. 


156 Oliver Street, Boston, Mass. 


“Engine Lathes, 
Metal Planers, 
Upright Drills, 
Shapers, 
Milling 
Machines, 
Screw Machines, 
Gear Cutting 
Machines, 
Boring Mills, 
Chucking Lathes. 


Pattern Makers’ 
Lathes, 
Pattern Makers’ 
Saw Tables, 
Jig Saws, 


Buzz Planers. 

| Steam Hammers, 

Helve Hammers, 
Bolt Cutters, 

Bolt Headers, 

Nut Tappers, 


Machinery and Machine Supplies, 


FOR MACHINE, PATTERN AND BLACKSMITH SHOPS. 


PACKER RATCHET. 


A.R. KING MFC, CoO., 


Steel Sorew Punches, Tube Expanders, Packer Ratchet bil Tube vuten, 


Tube ‘ eaewaee Etc, 


WRITE FOR 
PRICE LIST. 
ERIE, 11th & 12th STREETS, - ~ 


de SPRING EXPANDER. 
JERSEY CITY, N. J. 


IRON PLANERS 


From 16” to 36” wide bY 
any length. 


HC, PEASE & CD, gan 


Worcester, Mass se 


-——= and Cen- 
tering Machine. 


: Sizes 9", ie 4", 6”, 6”, 
f 

3 MADE BY 

= Huribut & Rogers, 

= South Sudbury, Mass, 


a 


17, 19 and 21-inch Swing, Large Hollow Spindle. 


735 MARKET ST. 


THE LODGE AND DAVIS MACHINE TOOL CO. 


wage eres 


_/ fstablished 1845. 
= BUILD and REPAIR 


YOUR MACHINERY .- 
BY USING 


EE MACHINE TOOLS 


M..nufactured by 


LATHE &MORSE TOOLCO.. 


worcester, Mass., U. S. A 


SEND FOR CATALOGUE D. 


STUBS 
P 

A 

T 
e 
3 

at 


McFADDEN CoO., 


PHILADELPHIA. 


| EASTERN HOUSE: 


b = ; 
iit = = 
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Extra heavy, Convenient, and easily handled. 


15 and 20-inch Crank Shaper. 
Stroke changed and adjusted while run- 


ning. Stroke at all times positive. 
Invariably plane to a line. 
Detachable Tables. 


EW ENGLAND AGEN 


THE C. & F. MACHINE TOOL CO., ‘BOSTON, MASS. 


ENGINE ry 
LATHES i’. 


TURRET 
LATHES gl 
PLANERS 


PULLEY Grow 
LATHES =e 


a 


20, 26 and 32- inch Triple Geared Shapers. 

Stroke changed while machine is: running. 
Shaft can be passed through head of machine 
and key seat cut in same to anylength. Extra 
heavy vises. Tables slotted on all sides. 


FET 


24, 27, 32 and 38-inch Swing, Cabinet Legs. 
Taper Attachment, Automatic Stop, Compound Rest, Lead Screw, under front VY. All feeds reversed in apron. 


COMPLETE MACHINE SHOP EQUIPMENTS A SPECIALTY. 


See advertisement on page 20. 


American Gas Furnace Go. 


Designers and Manufacturers 


GAS BLAST FURNACES, 


Send for Catalogue. Estimates made for 
any mechanical operation requiring 
high, even and control- 
lable temperature. 


%No. 80 NASSAU STREET 


NEW YORK. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS 


JAS. HUNTER & SON,’ 
North Adams, Mass. 


CHALLENGE 
UNIVERSAL @RINDING [AACHINE, 


Adapted for External 
and Internal Cylindrical 
QT emma é Grinding, straight or 

oe =. taper, also for Grinding 
E f Tools, Reamers, Milling Cutters, 


‘im The Appleton Mfg, Co. 


80th & Thompson Streets, 
PHILADELPHIA, PA, & 


AR Grinding Machin. 
Metee: ery for all pur. 
poses. Over 10 
different patterns. 


N. PATENT FRICTION SHAPER. 


(7 INCH STROKE. 


Double racks allow- 
ing shaft 24% to pass 
through base. Adjust- 
able table for taper 
i Ne work, swivel jaw vise, 

pa, feed ‘adjustable while 

~ running, driven by 
hardened steel worm 
in. phosphor bronze 
wheel; smooth run- 
ms. powerful, dura- 


1D, Wright & Sons 


69 & 71 GEORCE ST., BROOKLYN, E.D., N. Y. 


BOx’S DOUBLE SCREW HOIST, 


Send for 
Catalogue. 


BEAUDRY’S 


NEW POWER 
HAMMER. 


Send for Descriptive 
Circular 


BEAUDRY & 60,, 


Sole Manufacturers. 


Also Manufacturers of 


| Hard Coal 500 Ibs. to 20 Tons Capacity 
: Heating carried in Stock 
Full li f 
Forges. pally in course 3 
ip, from 
SSS——[_==_=_=_=_===> Room 4, Mason B’ dg. track and trolley; to tc 
70 KILBY ST., BOSTON, MASS. “es Be aaa ted a Jib 


‘Radial Drills for Machine 


op u 
Way _ Special Radials for 
Bridge Builders. 


Photos and Cuts on 


ACHINER 
For Reducing and Pointing Wire. 


Application, 
jr een eee ALFRED BOX & C0. 
| For Machines LS 3 . Stormont address the 
| we Front, Poplar & Canal Sts,, 


1S. W. GOODYEAR, Waterbury, Ct. 


Philadelphia, Pa, 


OHIO. 


WESTERN HOUSE: 


0G 708, Canali, 


CHICAGO. 


18-inch Cabinet Turret Lathe. 


Taper Attachment, Automatic Feed, Lever and Screw 
Movement, most complete prass lathe on the market. 


DRILL 
PRESSES 


MILLING 
__ MACHINES 


—_ | I) 
—S | 


a emit i “ . 


HL 


25, 28, 30 and 40-inch Drills. 
Automatic a tofeed. Quick return 


' 24, 32 and 36-inch Planers. 


Extra deep beds and tables. Powerfully 
geared. Plenty of Metal and designed for 
extra heavy duty. All Feeds and Shipper 
operated from both sides. 
Improved device for holding Planer Bolts. 


on right side. Table operated 
from front. Large cones 
and-long belts. 


SOLE AGENT FOR GREAT BR TAIN, 


ALFRED HERBERT, COVENTRY ENGLAND. 
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MORSE TWIST DRILL AND MAGHINE COMPANY, Yew Bedora THE GARVIN MACHINE C0. 


Manufacturers of Morse Pate nt Straight-Lip Increase Twist Drills, es 
: os 1 e 
, 22 og © 
=— av 
D. &NM-OD olor = o 
= sy : i) ee 
Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. . ve ao A 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. a By i +9 — 
NEW HAVEN MANUF’G CO. BE odes 
| é gy wure 2 
: q 1) Salant "8 - i ere ae < gg tie a. 
“ te — TT tg tg) ees : s — | > 
e000 evra B | " © | iy Lathes By ag © <o< LL, SS ‘tf 4, 
ta eames oy = HH / - 5 ) &” 
e Sy iG = : G og N22. HE EZ » 
fapeate a= |D, SAUNDERS’ SONS 
Oo 
BS wo 
$o¢a o E 
apers, |Z Sreize MANUFACTURERS OF THE ORIGINAL 
a |E .- ERE <5 0% 
: Ose= 2 ~ Paes I. X. & es 
Slotters ee 
ee er em 3 PIPE CUMING &@ THNEADING MACHINE 
> a ? aE o M i 


ee = e eS ‘ 

= S| es CATALOQUE SENT ON APPLICATION. BEWARE OF IMITATIONS. 

= —— as None genuine without our Trade-Mark and Name. 
——— Ftc. Steam and Gas Fitters’ Hand Tools. Pipe Cutting 


NE VW PATTE RN bf and Threading Machines for Pipe Mill use a specialty. 


Send for Circular. 21 Atherton St., YONKERS, N. Y. 


NGINE Lathes, Hand Lathes, Foot Lathes, and Mill Ma- 
£ chines. Agents, MANNING, MAXWELL & MOORE, 111 
LIBERTY STREET, NEW YORK. 


FLATHER ENGINE LATHES & LAMSON. 


14, 15, 16, 18, 20, 24 and 28 INCH SWING. MACHINE COMPANY, 
ANY LENGTH OF BED DESIRED. SPRINGFIELD, VT. 


HILL, CLARKE & CoO., 


General Selling Agents, | 
156 OLIVER 8T., BOSTON, MASS, 


L. W. POND MACHINE CO. 


Manufacturers of and Dealers in = | 
‘ \ t 
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WRITE FOR PRICES 


(ron Working Machinery. fk 


PATENT ADJUSTABLE HOLLOW MILL AND HOLDER 


BORING AND TURNING MILLS, 
4, 6 and 6 Ft. SWING 


RRS A ON GES == | TURRET MACHINERY. H. BICKFORD, 
SPECIALTY. eames , LAKE VILLAGE, N. H. 


W. C. YOUNG & CO. Maisie‘ 


152 , 
baiseiremensteae. : Engine Lathes, Hand Lathes. a 7 - 
WORCESTER, 7 | - = Se FOOT POWER LATHES, SLIDE RESTS, ETC. WILLIAM BARKER & CO., 
MASS. ‘a es | THE CINCINNATI MILLING MACHINE CO., Iron and Brass Working 
J. A. FAY & C 0° Onto e SECOND & PLUM STS.. CINCINNATI. O. 


FOR MACHINERY, 


“Low Priced, Patented, '| 140 & 142 E, SIXTH ST., 
20 Inch Drills, | sna tt MMA ooo. 


With latest improvements, Lever, 
Combination or’ Wheel Feed, ad- 


dress 
~ Sibley & Ware, 


CA DUO ’TION | woon-workine MACHINERY 


Any Key Seat Cutter with a tool connected to a 
reciprocating head and made adjustable towards 
and from the work, and having a vise in which a 
a may z eegty a epee es pains: 4 be Sut, 

nges claim 8, 9, an of our Morton Pat- 
ent No. 875,680, of Nov. 22d, 1887. “sing, Dosing, and Phaping, etc. 


» Lightning Key-Way Cutter) @y » ; Variety and Universal 
Ut MORTON sad Key Maker, escrg— WOOD WORKERS. 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moul , Tenoning, Mor- 


i : Portable Key-Way Band, Scroll and Circular Saws, Re- | ss 
i a moe Cutters and Portable - sawing Machines, Spoke and Wheel | ~~‘ =~ SOUTH BEND * INDIANA. < arn si 
t ranging te ‘aie “A a rirergoeyt Shafting, Pulleys, etc. ns Sa AY a 65 ORES RAE Act * ea , “rr. = ) j 
may cutting capacity from the — ae mie Signant oo a 


f Smallest work to key-ways 5 

} ft. long and 6 ins. wide. ver 

machines in use in the 

Mi ei j, leading shops of this and 

| oy il other countries. 
MORTON MFC. CO., 

Romeo, Mich, ¢ 
“We have no machine in our works of same cost that earns 
ce) 


BOYNTON & PLUMMER, 


WORCESTER; MASS. 


Manufacturers of 


~ Shaping Machines, 
Drilling Machines, 


DP. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. | 


~W.H, DOANE, Pres, —dD, L, LYON, Sec’y, 


as much money as yours. Epw. P. ALLIS & Co. . A — 
Edwin Reynolds, Supt. MY J) es OW : ‘ ; 

ae Fe : Bolt Cutting Machines.|/ | ¢” IMMEDIATE DELIVERY. 
Milling Machines. ‘ Manufacturers of ‘ \ Send for Catalogue. 15” and is” Crank SHAPERS 

Plain Back Geared Lathes & Upright Drills. i A A A EE SERS EE! 20” and 96” Geared ® 
Milli M h e . SW: ° j ° : ’ ’ 1 ’ 

piling Mache a ae Baka ce GE MACHINE WORKS, || ino. steptoe & co, cincinnati, ohio, 

Heads. Worcester, Mass. MANUFACTURERS 


STEVENS PATENT 
asramtnnrs| CURTIS & CURTIS, 
66 Garden St., Bridgeport, Conn., 


KEMPSMITH |PIPE CUTTING AND 
Moching Thol fo,| THREADING MACHINERY | J) usrues 


FOR HAND OR POWER. | =" ASPECIALTY. <a, Y VAT 22FORD 
MILWAUEEE, WIS. Send for Illustrated Catalogue. N. Y. 


= MABHINE! Roemss™SREtoee cstar 


* y and Leader grade, We can furnish with either 
| = the Ideal Patent or the Solid Nut. 
3 = 


Ideal and Leader Spring Dividers and Cali- 

>| pers, Ideal Surface Gauges, Depth Gauges, and 

J Kine ae pel : F n 
ustrated catalogue free to all. 

J. STEVENS ARMS & TOOL CO. 

P.O. Box 231. Chicopee Falls, Mass. ‘ 


\ 
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OLT WORK SHOPS 


Of Wood and Metal Workers withoutSteam Power, [7 
Equipped with Outfits of Py 


Damper Regulators 


BARNES’ PATENT Ours is the Simplest, 
cD Foot Power M achin’y Cheapest and Best. 
—_— 
SS eteteee ees acne en PRICE. $80 
amend g work, Sold subject totrialin your _ . UUs 
NOP ee INO BORNES oe” eee 
aoe Address i99 Buby St., ROCKFORD, ILI. Each Machine Nickel 
nie Barnes’ Foot-Power Machinery Plated. — 
Complete outfits for Actual Workshop Only TWO Connections 
saa Ben el on lls 
———— No. 4 Lathe, Tdo not see how it can be Necessary ' 


produced at such low cost. The veloci- 
pede foot-power is simply elegant. I 
can y for a whole day, and 
at night feel as little tired as if I had 
been walking around.” 

Price List Free. 


Weight, 30 Ibs. 


Mason Regulater Co, 


BOSTON. 


N 


= W. F. & JOHN BARNES OCO., 
ces 1995 RousY Sr., ROCKFOBD, ILL. 
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WILLIAM SELLERS & Co., incorparated, 


PHILADELPHIA, PA. 
. BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCQMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto-— 

matic Injector of 1885. | 


INJECTORS for ALL OONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. | — 


THELONG&ALLSTAPTERC — 


Double, Single, Angle- 

» Horizontal, 

Twin, Boiler, Spacing, 
Gate, "Multiple, Belt an 

Steam-Driven \ 


- Punches and Shears. 


Over 300 Sizes. 
ALSO 


POWER 
CUSHIONED 
HAMMER, 


It will pay you many times over, to use 
these Tools‘and throw away your old forged 
ones. Send for Circular and Prices. 


92 Park Row, New York. 


8,700 Copies of | ““PRAY'S BOOK,” 


20 YEARS Pi, INDICATOR 
Sold to Septembe ls.1 and 2in one vol., 


JOHN WILEY ry SONS. 63 'E. 10th St., N. = 


“‘HOSOTVLVO MON HOA ANAS 


sc ee Iron Shean, 


THE OPEN SIDE IRON PLANERS. 


GUARANTEE!) 


Equal to any Planer of the ordinary style in the performance of standard size work and in 
EFFICIENCY, CAPACITY, AND ADAPTABILITY TO EXCEL 
ANY OTHER METAL PLANING TOOL 
Sint 30” to 120” by any length. Write for prices and detailed information. 


DETRIGK & HARVEY MACHINE 6O., DETRIGK & HARVEY MACHINE CO., Manufacturers, — BALTIMORE, MU. BALTIMORE, MD. 


VELA ll, aS, > I AJ P| - DY eevee eer eT TTY =. TUTTI 
Send roms peel for fully 
illustrated list. 


FLANGE) and SHAPER 


A SPECIALTY. 
ATHOL, MASS. 


Send for Descriptive Circulars and 
Manufacturer of Fine Tools. 


Price Lists to L. “i 
SMITH & SILK, 
8th & Lock Streets, Cincinnati, 0. 
PHOSPHOR-BRONZE 
INGOTS, CASTINGS & MANUFACTURES. 
JHE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S. PATENTS. 


a, stn, a» a, McGRATH’S 
ce o=ve =PATENT 


SCRA |) 


FIRST WP BUFFING AND POLISHING LATHES 


All GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.TRADE MARKS. 


DioaphorBoange 


Saves 50 per 


cent. over any 
other in use. j : is Bearings Yielding or Rigid at Will, 
Send for Cat- (_euaam #= McGRATH & COLLINS, Mfrs. 
alogue., COHOES, N. Y. . 
RITTENHOUSE agra ADJ USTABLE GUIDE AND SPACING TABLE. 
ees FOR THE USE OF BOILER MAKFRS 
1 Or other Structural Iron Workers. 
Dae te rs aerate 
Prices and descriptive circular 
sent upon application. 


GC. RITTENHOUSE & SONS, 
NORRISTOWN, PA. 


THE INDISPENSABLE LATHE DOG. 


DEOP FORGED FROMI 
BAR STEEL, 


One Set of 3 does the work of 12 common dogs. 
No. 1, 14” to 114’; No. 2, 4’’ to 214”; No. 3, 1’ to 314”. 
$7.50 Per Set. 

These DOGS can be attached after the work is cen- 

_ tered in the Lathe. 


PALMER, CUNNINGHAM & CO,, L’d, 


~ 607 Market St., PHILADELPHIA, PA. 


=a" MACHINE. TOOLS, 


neil PLATE BENDING ROLLS ~ t 
ALL SIZES. 


| ad UAL G JONES C0, 


WILMINGTON, 
DELAWARE. 


> oni 
ers, Bridge 
Builders, 
Ship Build- 
ers, Rail- 
road Shops, 
: = = | Locomotive 
ea €<> - oe ee = | ) and Car 
ae : eo | Builders, 

: —-. Ktce., Ete, 


“BEMENT, MILES & C0., 


PHIL tor PHIA, PA., 
BUILDERS OF 


| METAL-WORKING MACHINE roois, 


RAILROAD. SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, SS erento 
STEAM FORGES, SHIP YARDS, e lin Neh i 
BOILER SHOPS, BRIDGE ‘ me 


ORKS, ETC. 


LEVER & CRANK BLONERS . 
ORTABLE F GES. 
TIRE. BENDERS & SHRINKERS. 


THE CHAMPION BLACKSMITH’S LEVER FORGE 


- 


a 


WORCESTER, MASS. 


DROP F ORGINGS. 


ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


= NO FIRST PREMIUM, CINCINNATI CENTENNIAL, 


GEARS TOO TO ORDER. = 


= Gear Currine To ORDER up t up to 60 inch Diameter. 


ADJUSTABLE BLADED REAMERS. 
R.D. NUTTALL &CO., Allegheny, Pa. 


Design-:s and Manufacturers of Special Machinery and Tools. 


SOUTH BROOKLYN STEAM ENGINE WORKS, 


Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT STS 


BROOKLYN, N. Y. 
New York Office, 69 Wall St. 
BUILDERS OF THE 


Pat. Combined Surface Con 
denser and Feed Water 
Heater. 


Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water keaters, Tube Heads, 
Screw Glands, Packings, &e. 


THE NATIONAL MACHINERY CO., 


TIFFIN, OHIO. 


Manufacturers of 


12 Sizes of National Bolt Cutters. 
6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 

15 Sizes and Styles of Bolt Headers. 

12 Sizes and Styles of Nut Machines. 

14 Sizes and Styles of Tappers 
3 Sizes and Styles of Wisner ‘Machines. 
3 Sizes andStyles of Spike Machines. 
2 Sizes of Car Link Ma — 
3 Sizes of Car Pin Machine: 
7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Benders. 

Complete outfits for Bolt shops. 


CATALOGUE SENT ON APPLICATION. 


PAT. DEC. 5, 1882, 
ty DEC. 4, 1883. 
P. AUG, 25, 1885. 
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—— Simpson’s Cen trifuga! 


Separator and Trap. 


be’ Supplying Clean and Dry 

Fost ingi eines, Dry 

er eae 

Place Separator as close to 
engine as possible, the steam 
ga spiral course be- 
tween the threads causes the 
water. tobe thrown by cen- 
trifugal force against the 
outer walls, while the nd 

steam goes through thesma 
holes to center of pipe. 
Steam can enter at A or B, 
as convenience may require ; 
also used in conve 

long distances, 
Hammers, Dry Houses, Water 
Gas Generators, and for all 
pee te ere Dry Steams 


KEYSTONE ENCINE AND MACHINE: WORKS 
Fifth and Buttonwood Streets, Philadelphia, 


Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 


THE STRATTON 
SEPARATOR 


DELIVERS 


DRY STEAM 


To your engine or for any other 

ra no matter HOM LONG 
: STEAM PIPE, or how 
much your BOILER MAY 
PRIME. An absolute safeguard. 
A source of economy. 


—THE— 


Stratton eparator Co, 


32 Cortiandt St., NEW YORK. 


~ ho 
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dans pel, BUCKEYE AUTOMATIC CUT-OFF ENGINES 


in Use, Over 2,500 


25 to 1,000 H. P. 


These engines are the combined result of Pane ex- 
perience with automatic cut-off regulation, and most 
» careful revision of all details. They are designed and 


s=— constructed for heavy and continuous duty at medium |’ 


or high rotativespeeds. Highest attainable Economy 
‘ in Steam Consumption and superior regulation guar- 

Oat / nel My. 23 Sea nteed. elf-contained Automatic Cut-off Engines 12 
a 3 MA to 100 H. P. for Driving Dynamo Machines a@ speciaity. 
Ba All allt BE Illustrated Circulars, with various data as to practical 


mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 


SHLBS AGENTS: W. L SIMPSON, wfttzmamnsy tan surg ie 


ROBINSON & CARY COMPANY, St. Puul, Minn, 


KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Scle Licensees and Manufacturers for Now Jersey (South of Trenton), Eastern Pennsylvania. Delaware, Maryland, and Virginia. 
eee 0 ne 


THE ALBANY STEAM TRAP Co 
BOILER PURIFYING APPARATUS. 


ALSO iGm 
MANUFACTURERS OF Su— Pe 


RENEWABLE => s=\.--f 


DUPLEX 
WATER FILTERS 


:=/PUMP GOVERNORS 
AND 


eek = ey PUMPS 
ALBANY STEAM TRAP CO. ALBANY, N. Y 


“OTTO” GAS ENGINE WORKS GASOLINE ENGINES 


SCHLEICHER, SCHUMM & C0., 
SMALL, BUT HUSTLERS. 


33d and Walnut Sts., PHILADELPHIA. 
aeenen s New York Agency, A 6x7 inch Engine, weight 800 lbs., 
151 Monroe St,, CHICAGO. 18 Vesey St., N. Y. runs 100 feet of shafting and pate 
) : chinery for twenty machinists on 6 
gallons of gasoline, costing only 
60 cents perday. Write for par- 
ticulars.. Mention this paper. 
Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI. OHIO. 


== The Almond Coupling 
A Nioton to replace 
TR a belts. and 
= bevel gears. 


> TR. ALMOND, MFR, 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 


ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft, 
expanding the charge to more than the original volume, 
driving out al/ the products of combustion, and giving a 
working stroke at every revolution and in half the time 
a by any other engine. Send for Illustrated Circular. 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, § PHILADELPHIA, PA. 


TACKAWANNA | A ee ¥- 
GREASE CUP | 


Will Save its Cost in Oil “ i 


G 


SEAT VALVES, 
RETURN 


SEND For GurcuLars. 


Over 35,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. ! 


NOIsSESLEsSS 


mes Mfg. 


alone Several Times 


i | 


nr eet 
Eberbarat. 


Prentice. 
per Annum. ; oe 20x10 ft., 7212 fay Lathe & Morse. 
-x6 it., Cpd Rest, Cross feed, ntice. 
SAVES ALSO IN LABOR AND cosz “Mine f, Idina te Hendy 
o\ oF cOTTON-WASTE, ae D a endey. 
7 y “16 in.x6 ft., 18 in.x8 ft., 24 xi? ft Wright. 
. mt y, DRIPPING AND SPATTERING. “ : 16 in.x8 ft. 24 in.xl2 ft., 26 in.xl4 ft, Ferkins. 
\)) ill roy “s ‘ n. xl ‘ ‘ay ott. 
i Fy most PERFECT. REGULATION and | Planer, 16 in.x16 in.x¢ ft. Hendey. 
| | GREATEST CONVENIENCE in opera- * 22 in.x6 ft., 24 in.x6 ft., Lathe & Morse. 
| tion yet attained in any device for the “  && in.x6 ft., 25 in.x8 ft., jot 
A lubrication of machiner ry. Works | pin gute oe 30 in.xs ft. 2s is me ft., Powe 
>, equally well in every possible position, “ ’ a1 in. . Wh and se eed. ati ice 


28-32 in. com = 
Sheget 6 14 in. sear. Be ane complete. 


6-24-30 
Millers, Girvemal and Plain. New Styles. 
Brass Lathes, Turret an and Square Arbor, all sizes 
Turret Machine, lin. hole, *‘ New Pattern” Am. Tool Co. 
Pattern Makers’ Lathes, New Styles, all sizes. 
Combined Punch and Shears 22 in. reach. 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa. 


SECOND-HAND. (Low Prices.) 
ie F 3 wr Engine Lathe, 36 in.x18 ft., modern style, Putnam. 
Prices are low yet quality tells. 26 in. swing, 12 ft. bea, good order. 
sy. ” 25 in. oa rair order. 
° * ts os 20 in. . 8ft. ‘ good order 
A Corliss Engine ee es et 
es “« 13in. “ 6f¢. “. fair order 
; + caren atin. xt, W Regular petiorn. good — 
well designed and thoroughly built, ror oO inxé ft, 90 inset, Fitchburg. ae oF le. 
aa (lus bnial the ld tod “ i in. xat fit, Zichbors, eed eae 
i urns, a 
is the Dest the world to ay possesses. 5 Sa in rioting oO ler. 


shaper Pr haa 
The Lane & Bodley Co., Cincinnati, 0., have eke tagege * 


Screw Machine 
a high ideal of what their engines should be, feed, complete with tools, ood erder. 
and invite their customers to say what they Power Boiler Rolls 8 ft., good order. 


are. If you want an engine and never have 
seen one of these, write for descriptive circular. 


THE LANE & BODLEY COoO., 
CINCINNATI, O. 


Send for March List. 


J. J. McCABE, 


cP. BULLARD’S | © Cortlandt Street, 
N. Y. Mach’y Warerooms.| NEW YORK. 


20 INCH CLUTCH HEAD TURRET MACHINES, WITH REGULAR LATHE 
CARRIAGE, AND 24 INCH HOLE THROUGH SPINDLE, AND ous NEW PAT- 
TERN 87 INCH CHUCKING MACHINES, ARE 


Ready for Delivery. 


BORING AND TURNING MILLS IN PROCESS OF CONSTRUCTION. 


BRIDGEPORT MACHINE TOOL WORKS, Bridgeport, Conn. 


E. P. BULLARD, Proprietor. 


Steam Engine Construction and performance, free by |. 


-40 TO 1,000 H.P. 
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Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 


Fl COMPANY, Builders, 


WAYNESBORO, PA. 


Send for Circulars. 


-ICE- MAKING 


REFRIGERATING 
MACHINERY. 


Send for Special Circular. 


A GENUINE “CORLISS.” 


PAYNE HIGH SPEED ett ENGINE. 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 


Economy of Fuel and Regulation equal to anything in use. 


ELMIRA, N., Y. 
45 Dey St., New York. 


Hill, Clarke & Co., 


Boston, Mass. 


10 S. Canal St., Chicago, IIL 


“THE LEFFEL W WRTER WHEEL & ENGINE CO. 

Build a arlene line of D 
ioe CONTE ENGINES 
RETURN-FLUE BOILERS 


ih AND 
es N 8,12,16, and 20 Horse Power. 
High in Grade. Low in Price. Strictly first. 
class. In design and construction SUPERIOR 
to all others. § Write for ENGINE PAMPHLET, 
Address us in full as follows: 


THE LEFFEL WATER WHEEL & ENGINE CO. 


SPRINGFIELD, OHIO, U.S. A. 


AUTOMATIC IN FUEL AND WATER SUPPLY. 


THE SHIPMAN AUTOMATIC STEAM ENGINE. 


PETROLEUM, KEROSENE OR NATURAL GAS FUEL, 
1, 2, 4, 6 and 8 horse-power. 
STATIONARY and MARINE. NO SKILLED ENGINEER. 


SHIPMAN ENCINE CoO., 


Send for Catalogue. 242 Summer St., Boston, Mass. 


: 


IMPROVED UPRICHT and HORIZONTAL 


3 To 26 HORSE POWER. 


STRONGLY BUILT on BEST PRINCIPLES 
for SMOOTH and .ECONOMICAL WORK. 


Over 4000 in Use. 


Write for FREE PAMPHLET and your wants to = 


THE JAMES LEFFEL & CO. 
, SPRINGFIELD, OHIO, on NEW YORK CITY. 


ieee cat ttanaa 
Niles Tool Works, 2 in. note, antof04 onder: CHANDLER & TAYLOR Cco’s THE TWISS AUTOMATIC ENCINE 


A STRICTLY Fikst- 
CLASS ENGINE. 


» SELF-CONTAINED STE AM 
; ‘ P At a very Low Price. 
Manufactured by 


ENGINES) 


12 To 80 H. P. 
IN STCCK FOR QUICK | | 
e DELIVERY. 

SOE RRLER TN gee For Circularsaddress| Bay 
CHANDLER & TAYLOR CO., Indianapolis, Ind..| ==" 


W. 
‘ols, — Send for Price before Pu haginer El ates reat 
— r re Pure 
née Machinists’ T E. Boston, Mass.—Send for Circular. | ALSO VERTICAL AN sewhere, 


ELSON 
25 Whitne. Ave., 


PATENT. UNIVERSAL SCREW-CUTTING CENTER 


Peer ace, TWIST DRILL GAUGE. 


Twiss, 


WORKS: ERIE, PA. . VG 
High-Pressure, Compound and Triple @i& = 
ee Condensing and NAY. 
Non-Condensing. 


CHARLES R. VINCENT & CO., 


Contracting Engineers, 


15 Cortlandt St, New York. 38 Oliver St, Boston, Mass, 


2O 


BROWN 2 DHRREE MEG. GO, 


PROVIDENCE, R.1., U.S.A, 


No. 2 SURFACE GRINDING MACHINE. 


This machine is designed for finishing true 
and bright surfaces for many small parts of 
machinery, tools and instruments; also for 
grinding harliened dies, etc. 

The spindle runs in boxes pro- 
tected from emery dust, and 
provided with means to com-= 
» pensate for wear. 

The table is fed longitudinally 

z and transversely, either auto= 
Z matically or by hand. 


SS. A. SMITH, 


Western Representative, — 


23 So, Canal St., CHICAGO, ILL. 


NIL dinar tt WORKS 


HAMILTON, OHIO. 


MACHINE TOOLS. — 


Car Wheel and Axle Go Double Axle 
Lathes. Single Axle Lathes. Axle Cutting- ° 
off and Center- 
ing Machines. 
Car Wheel Bor- 
ing Machines. § 


Hydrostatic 
Whee! Presses. 
Car Wheel 
Turning 
Lathe. 


NEW YORK,~ 
98 Liberty St. 


—— 
—N 


PHILADELPHIA, 
705 Arch St. 


PITTSBURCH, 
Lewis Block. 


CHICACO, 
Phenix Building. 


The Original Unvuleanized Packing 
| CALLED THE STANDARD stsctisizezncking »” w™eh at 


aN AC tH) 
al: Accept no packing as JENKINS PACKING unless 


| stamped with our * Trade Mark.” 


Hil 
HH 


| {| MAR "| HH STREET, N. Y.. 
————————— 105. MILK STREET: BOSTON. 
SSS SN 21 NO FIFTH ST., PHILA 


54 DEARBORN STREET, CHICAGO. 


$150.00 REWARD. 


The remarkable increase in the sale of our Improved Machine 
Tools has induced us to still further place their merits before every 
user of this class of machinery both in America and Europe. — 

In order to accomplish this we desire an advertisement out of 
the stereotyped order. 

In view of this fact we will, on July Ist, 1891, pay one hundred 
dollars ($100.00) for the first and fifty dollars ($50.00) for the second 
best plan for advertising our line of Improved Tools. 

The plans must embody three conditions: First, they must be 
NOVEL; Second, FEASIBLE; Third, Cost must justify the advertisement 
being used in large lots. 

Competition open to every one, except those in our employ. 
Communications may be addressed to either of our houses. 


Eastern House, 


No, 64 CORTLANDT STREET, 
New York City. 


Western House 


The Lodge & Davis Machine Tool G0., x. ssx 7s. cama se, 


Works: CINCINNATI, OHIO. Chicago, Il. 
N. B.—See ‘* Advertisement,’’ page 16. 


OTHERS can copy, but they 
ot er 


Hh ‘ LY Hh : op by / 
if, i YY UY ¥ LA - 
UTORUA ti. = Y 
mmr RL ns, SN- de 
TA ||| A 
22”, 25”, 8 32’, 37’, 4 43’, 62”, ) } eS SY ; ! e Ns a 


= | 


| 


Used by the U. 8. Government 


ALL THE LEADING FIRMS. 


WRITE TO 
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TV 
D & EBERHARDT, © 


NEWARK, N. J. 


\) 


AMERICAN MACHINIST 


GEO. W. FIFIELD. 


[Marcu 12, 1891 


THE PRATT & WHITNEY CO. 


> EXartford, Conn. t< 


Manufacture Plain Milling Machines, with hand and power feed, 
of several sizes. Index, double face, vertical face, double spindle 
and shuttle race Milling Machines. Cam Cutters and Profiling 
Machines of several kinds. Milling Machines, Vises and Centers. 
Milling Cutter and Twist Drill Grinding Machines, 


RACK AND GEAR CUTTING MACHINES. 
a... KNURLING TOOLS. ‘iiereern or SPUR WHEELS, 


WESTERN BRANCH, 100 WEST WASHINGTON ST., CHICAGO, ILLS. 


THE Bans AND SPENCER CO., HARTFORD, CT, U. 8. A 


AA MANUFACTURERS OF 


ea BILLINGS’ PATENT DOUBLE-ACTING 
J RATCHET DRILL, 


For Morse Taper Shank Drills. 
Packer Ratchet Drills, 
<>, Packer Boiler Ratchet Drills, 


r> Packer Auger Ratchet Drills, 


DROP FORGINGS 


Of Every Desoription, of Bronze, Copper, Iron and Steel. 


Se Te i. —= 
ia i 


Midd ious. H 


le a Ue raerenbmnghine fae! 
E = 2 | san Ww: MANUFACTURERS OF 
B2 Ps ig  GLEVELAND, OHIO. 3 MACHINE TOOLS. 


Machine Tools 


FOR 


=a lronzbrass 


cree 


2 Tilustrated 
Catalogue. 


BORING MILLS. 


Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
patterns of the latest and best designs. 


SALESROOM & OFFICE, 113 Liberty St., N. Y. City. 
NEW SHOPS, PLAINFIELD, N. J. 


MANUFACTURER. OF 
on application. 


dIpowelk Mass., U.S. A. 


FROM 16 to 48 IN. SWING. 
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Cuts, Photographs and Prices furnished 


WHEELS, ready made. 
WHEELS, made to order. 
CUTTING, light or heavy. 
CATALOGUE, gratis. 


WORKS, Lexington, Mass 


Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
or Supplies. 


W. P. DAVIS, 


Ss ; Rochester, N. Y, 
=— Works at North Bloomfield. 


J. M. ALLEN, Paeainiiee 

Wma. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, Skconp Vicr-PREsIpEnrT. 
J. B. PIERCE, Srcretary & TREASURER. 


EAR 


Send for circulars describing our 


NEW STYLE SPIRAL-GEARED PLANERS, 


S ft., 4 ft. and 5 ft. square. 
Atso ouR **ORIGINATL,®? Loo 
24’", 26/7, 30’, 32’, 36”, 42’, 48”, 56’, 62”, 


THE G. A. GRAY COQ., 


CINCINNATI, O. 


eT 


PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 


' MANUFACTURERS OF 


MACHINE TOOLS?9 


INE Co... 
o. © GATALOGUE- 


THEN 
MERE 
Manufacturer 


— 


PAWTUCKET.R. I. 


